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CHAPTEE  XXIII. 

SPRUE  (PSILOSIS). 

■  Definition. — By  the  term  "  sprue  "  is  understood  a 
peculiar  and  very  dangerous  form  of  chronic  catarrhal 
inflammation  of  the  whole  or  part  of  the  mucous 
membrane  of  the  alimentary  canal,  generally  asso- 
ciated with-  suppression  of  the  chologenic  function  of 
the  liver  and,  probably,  of  that  of  the  other  glandular 
organs  subserving  digestion.  It  is  frequently  met 
with  in  tropical  countries,  particularly  in  European 
residents.  The  same  disease  may  develop  for  the 
first  time  in  temperate  climates  ;  only,  however,  in 
individuals  who  have  previously  r-esided  in  the  tropics 
or  subtropics.  Sprue  is  characterised  by  irregularly 
alternating  periods  of  exacerbation  and  of  compara- 
tive quiescence  ;  by  an  inflamed,  bare,  and  eroded 
condition  of  the  mucous  membrane  of  the  tongue 
and  mouth  ;  by  flatulent  dyspepsia  ;  by  pale,  copious 
and  generally  loose,  frothy,  fermenting  stools  ;  by 
wasting  and  anaemia  ;  and  by  a  tendency  to  relapse. 
It  may  occur  as  a  primary  disease,  or  it  may  super- 
vene on  other  affections  of  the  bowels.  It  is  very 
slow  in  its  progress  ;  and,  unless  properly  treated, 
tends  to  terminate  in  atrophy  of  the  intestinal 
mucosa,  which  usually,  sooner  or  later,  proves  fatal. 

Nomenclatiii-e. — Sprue  has  been  more  or  less 
recognised  by  writers  on  tropical  medicine  for  many 
years.  It  has  been  called  "  tropical  diarrhoea," 
"  diarrhcea  alba,"  "  aphtha;  tropicaj,"  "  Ceylon  sore 
mouth,"  "  psilosis  linguae "  (Thin),  besides  a  variety 
of  other  names.  The  term  "  sprue  "  is  an  adaptation 
from  the  Dutch  word  "  spruw  "  in  use  in  Java,  where 
the  disease  is  very  common. 

Ocog:rapliical  flisti-ibution.— It  is  probable 
that  sprue,  although  more  common  in  certain  warm 
countries  thjin  in  others,  is  found  throughout  the 
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greater  part  of  the  tropical  and  many  parts  of 
the  subtropical  world.  It  is  especially  common  in 
South  China,  Manila,  Cochin  China,  J ava,  the  Straits 
Settlements,  Ceylon,  India,  tropical  Africa,  and  the 
West  Indies  (Hillary).  Apparently  it  is  most  pre- 
valent in  those  countries  in  which  high  temperature 
is  combined  with  a  moist  atmosphere.  It  is, common, 
however,  in  certain  subtropical  countries, '  as  North 
China  and,  occasionally^  even  in  J apan  'f,  countries 
where,  although  the  summer  is  hot  and  damp,  the 
winter  is  dry  and  bracing. 

Etiology. — Prolonged  residence  in  the  endemic 
area  is  perhaps  the  most  potent  predisposmg  influence; 
cases,  however,  do  occur  in  which  the  disease  shows 
itself  after  a  residence  of  one  or  two  years  only. 
Exhausting  diseases,  particularly  those  involving  the 
aHmentary  canal,  as  dysentery,  hill  diarrhcjea,  morning 
diarrhoea,  hjemorrhoids  and  fistula,  are  apt  to  terminate 
in  sprue.  Frequent  childbearing,  miscarriages,  uterine 
haemorrhages,  exhausting  discharges,  and  prolonged  lac- 
tation also  predispose  to  the  disease  ;  so  may  syphilis, 
courses  of  mercuiy  or  of  iodide  of  potassium,  bad 
food,  bad  water,  anxiety,  chills,  and  so  forth — in  fact, 
any  depressing  influence,  particularly  if  it  is  combined 
with  intestinal  irritation.  Malaria  does  not  seem  to 
be  specially  responsible.  At  one  time  Anguillula 
stercoralis  {Rhabdonema  inteslinale),  a  parasite  very 
common  in  the  stools  of  cases  of  chronic  intestinal  flux, 
particularly  in  Cochin  China  (p.  595),  was  put  forward 
as  the  cause  of  the  chronic  entero-colitis  (for  the  most 
part  sprue)  of  that  country.  Subsequent  investiga- 
tions have  disproved  this.  Like  the  anguillula, 
Amosba  coli  may  be  present  in  the  stools  in  these 
cases ;  but,  similarly,  it  is  in  no  way  responsible  for 
the  disease.  Neither  has  any  bacterium  which  can  be 
regarded  with  any  degree  of  certainty  as  special  to 
sprue  been  separated  from  the  characteristic  stools. 
In  searching  for  the  fundamental  cause  of  this  affec- 
tion, the  latency  which  the  disease  occasionally 
exhibits,  and  the  fact  that  the  first  symptoms  may 
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not  appear  until  months  or  even  years  have  elapsed 
since  the  patient  quitted  the  tropics,  must  be  kept  in 
view. 

Symptoms.  —  VariabUity. — There  is  infinite 
variety  in  the  combination  and  in  the  severity  of  the 
various  symptoms  of  sprue,  as  well  as  in  the  rate  of 
progress  of  the  disease.  In  some  instances  it  may 
be  almost  a  subacute  iirocess  running  its  course  in  a 
year  or  two  ;  in  others,  again,  it  may  drag  on  intermit- 
tingly  for  ten  or  fifteen  years.  Much  depends  in  this 
respect  on  the  circumstances,  the  character,  the  care, 
the  treatment,  and  the  intelligence  of  the  patient. 

General  symftoms  in  a  hjjncal  case.  —  In  an 
ordinary  fully  developed  case  the  patient— who  is 
generally  dark  or  muddy  in  complexion  and  much 
emaciated— complains  of  three  principal  symptoms  : 
soreness  of  the  mouth,  dyspeptic  distension  of  the 
abdomen,  looseness  of  the  bowels  ;  the  last  beina  par- 
ticularly urgent  during  the  morning  and  earlier  part 
of  the  forenoon.  The  patient  may  also  complain  of 
feeling  physically  weak,  of  loss  of  memory,  and  of 
inability  to  take  exercise  or  to  apply  his  mind  His 
friends  will  probably  volunteer  the  information  that 
his  temper  is  irritable  and  unreasonable. 

Mouth  lesions.  —  If  the  mouth  is  examined,  the 
soreness  will  be  found  to  depend  on  a  variety  of 
lesions  of  the  mucous  membrane,  which,  tliough  pain- 
ful, seem  to  be  of  a  very  superficial  character.  These 
lesions  vary  considerably  in  intensity  from  day  to 
day.  During  an  exacerbation  the  tongue  looks  red 
and  angry;  superficial  erosions,  patclies  of  congestion 
and  perhaps  minute  vesicles  appear  on  its  surface! 
particularly  about  the  edge?  and  tip.  Sometimes 
from  the  folding  consequent  on  swelling  of  the  mucous 
membrane,  the  sides  of  the  organ  have  the  appear- 
ance of  being  fissured.  The  filiform  papil]a3  cannot 
be  made  out,  although  here  and  there  the  fungiform 
papillaj  may  stand  up,  pink  and  swollen.  If  the 
patient  be  made  to  turn  up  the  tip  of  the  ton<rue 
very  likely  red  patches  of  superficial  erosion,  some- 
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times  covered  with  an  aplithous-looking  pellicle,  may 
be  seen  on  eithei'  side  of  the  frsenum.  On  evei-ting 
the  lips,  similar  patches  and  erosions  are  visible  ;  and 
if  the  cheek  be  separated  from  the  teeth  the  same 
may  be  seen  on  the  buccal  mucous  membrane. 
Occasionally  the  palate  is  similarly  affected  ;  very 
often  in  this  situation  the  mucous  follicles  are  en- 
larged, shotty,  and  prominent.  The  gullet  and  uvula 
may  also  be  raw  and  sore. 

In  consequence  of  the  iri'itation  caused  by  these 
superficial  and  exceedingly  sensitive  lesions,  the  mouth 
tends  to  fill  with  a  watery  saliva  which  may  dribble 
from  the  corners.  If  the  patient  attempts  to  take 
any  sapid  food,  strong  wine,  or  anything  but  the  very 
blandest  diet,  the  pain  and  burning  in  the  mouth 
are  intolerable  ;  so  much  so  that,  although  perhaps 
ravenously  hungry,  he  shirks  eating.  Not  in- 
frequently swallowing  is  accompanied  and  followed 
by  a  feeling  of  soreness  and  burning  luader  the 
sternum  ;  suggesting  that  the  gullet,  like  the  tongue, 
is  also  in  an  irritated,  raw,  and  tender  condition. 
During  exacerbations  of  the  disease  the  condition  of 
the  mouth  becomes  greatly  aggravated.  Although 
during  the  temporary  and  occasional  improvements  it 
becomes  much  less  painful,  even  then  salt,  spices, 
strong  wines,  and  all  kinds  of  sapid  foods  sting  un- 
pleasantly ;  and  the  tongue,  ]iarticularly  along  its 
centre,  is  seen  to  be  bare  and  polished  as  if  brushed 
over  with  a  coating  of  varnish.  At  all  times  the 
tongue  is  abnormally  clean  and  devoid  of  fur ;  during 
the  exacerbations  it  is  swollen,  but  during  the  remis- 
sions, and  when  not  inflamed,  it  is  small,  pointed, 
and,  owing  to  the  antemic  condition  of  the  patient, 
yellowish  like  a  piece  of  cartilage. 

Dyspefsia. — Dyspepsia  is  usually  much  complained 
of,  the  feelings  of  weight,  oppression,  and  gaseous 
distension  after  eating  being  sometimes  excessive. 
Very  likely  the  abdomen  swells  out  like  a  di'um, 
and  unpleasant  borborygmi  roll  through  the  bowel. 
Occasionally,  though  not  often,  there  may  be  vomiting, 
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the  vomiting  sometimes  being  sudden  and  not  always 
accompanied  by  feelings  of  nausea. 

Diarrhcea. — The  diarrhoea  associated  with  sprue 
is  of  two  kinds  ;  one  chronic  and  habitual,  the  other 
more  acute  and,'  in  the  early  stages,  evanescent. 
The  former  is  characterised  by  one  or  more  daily  dis- 
charges of  a  copious,  pale,  greyish,  pasty,  fermenting, 
mawkish,  evil-smelling  material.  The  latter  is  of 
a  watery  character,  also  pale  and  fermenting,  the 
dejecta  perhaps  containing  undigested  food.  In  these 
latter  circumstances  the  diarrhoea  usually  brings  with 
it  considerable  relief  to  the  dyspeptic  distension,  at 
all  events  for  a  time.  When  the  mouth  is  inflamed 
the  diarrhcea  is  usually  more  active.  The  stools 
during  periods  of  quiescence  may  be  confined  to  one 
or  two  in  the  early  morning  or  forenoon ;  during  the 
later  part  of  the  day  the  patient  is  not  disturbed. 
The  stools,  however,  even  in  this  quiescent  phase,  are 
always  extraordinarily  copious  ;  patients  remark  their 
phenomenal  abundance.  They  are  passed  almost,  or 
altogether,  without  pain.  Not  infrequently  during 
exacerbations  there  may  be  a  tender  excoriated  con- 
dition of  the  anus,  and  sometimes,  in  women,  a 
similar  condition  of  the  vagina.  Thin  states  that 
the  stools  in  sprue  are  acid. 

Types,  history,  course,  and  termination.  Proto- 
patJiic  sprue. — There  is  a  striking  uniformity  in  the 
history  of  most  cases  of  sprue.  On  inquiry,  we  shall 
probably  leai'n  that  the  patient  has  been  suffering 
for  months,  or  perhaps  years,  from  irregularity  of 
the  bowels.  This,  we  may  be  told,  began  soon  after 
arrival  in  the  tropics  as  a  bilious  morning  diarrhoea. 
For  a  long  time  tliis  niozming  diarrhoea  went  on, 
without  interfering  in  any  way  with  the  general 
health.  Later  the  mouth,  now  and  again,  became 
tender,  little  blisters  or  excoriations  appearing  for 
a  day  or  two  at  a  time  about  the  tip  of  the  tongue 
or  inside  the  lips.  These  sore  spots  would  come  and 
go.  Perhaps,  from  time  to  time,  exacerbations  of  the 
mouth  symptoms  would  be  associated  with  a  little 
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increase  of  diarrhoea.  Gradually  the  stools  lost  their 
bilious  character  and  became  pale  and  frothy  ;  dyspep- 
tic symptoms,  particularly  distension  after  meals,  now- 
appeared.  As  time  went  on,  these  symptoms  would 
recur  more  frequently  and  in  a  more  pronounced 
form,  following,  almost  inevitably,  any  little  impru- 
dence as  regaixls  food  or  exposure.  The  general 
condition  now  began  to  deteriorate ;  emaciation, 
languor,  lassitude,  and  inability  to  get  through  the 
day's  work  satisfactorily,  becoming  more  pronounced 
each  summer  until,  finally,  a  condition  of  permanent 
invalidism  was  established.  Should  the  disease  con- 
tinue to  progress,  the  emaciation  advances  slowly  but 
surely.  Diarrhoea  may  be  almost  constant,  and  now 
no  longer  confined  to  the  morning  hours  ;  the  com- 
plexion becomes  dark,  sometimes  very  dark  ;  the 
appetite,  sometimes  in  abeyance,  is  more  frequently 
ravenous  ;  unusual  indulgence  in  food  being  followed 
by  increased  discomfort,  temporarily  relieved  by  smart 
diarrhoea.  Finally  the  patient  is  confined  to  the 
house,  perhaps  to  bed.  The  feet  become  oedematous, 
and  the  integuments  hang  like  an  ill  fitting  garment, 
the  details  of  the  bony  anatomy  showing  distinctly 
through  the  dry,  scurfy,  earthy  skin.  Finally,  the 
patient  dies  in  a  semi-choleraic  attack  ;  or  from 
inanition;  or  from  some  intercurrent  disease.  Such  is 
the  history  of  an  ordinary,  mismanaged  case  of  sprue. 

Sprue  secondary  to  dysentery. — When  the  disease 
has  supervened  on  dysentery,  we  shall  learn  that 
the  motions  characteristic  of  the  original  dysen- 
teric attack  gradually  changed  in  chai'acter ;  from 
being  scanty,  mucoid,  bloody,  and  accompanied  wdth 
pain  and  tenesmus,  they  became  diarrhceic,  pale, 
frothy,  their  discharge  being  followed  by  a  feel- 
ing of  relief  i-ather  than  of  pain.  The  mouth  at 
the  same  time  became  sore,  exhibiting  the  characters 
already  described.  Gradually  a  condition  of  confirmed 
sprue  was  established,  which  ultimately,  unless 
properly  treated,  will  almost  certainly  prove  fatal. 

Sfrue  secondary  to  acute  enter o-coliiis. — Another 
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type  of  case  commences  as  an  acute  enfcero-colitis 
Avith  sudden  and  profuse  colicky  diarrhoea,  vomiting 
perhaps,  and  a  certain  amount  of  fever.  The  acute 
symptoms  do  not  subside  completely,  but  gradually 
have  the  typical  symptoms  of  sprue  grafted  on  to 
those  of  an  acute  intestinal  catarrh. 

Incomplete  sprue,  (a)  Gastric  cases.  —  Occasion- 
ally we  meet  with  cases  of  confirmed  sprue  in 
which,  at  first,  the  morbid  process,  judging  from  the 
existing  clinical  symptoms  and  subsequent  history,  is 
confined  to  a  limited  part  of  the  alimentary  canal. 
Thus  we  sometimes  get  sprue  without  diarrhoea,  the 
principal  symptoms  being  sore  mouth,  dyspeptic 
distension,  pale,  copious  but  solid  stools,  and  wasting. 

[b)  Intestinal  cases. — On  the  other  hand,  we  may 
get  cases  in  which  the  mouth  is  not  ulcerated,  and  in 
which  there  is  little  or  no  distension  or  dyspepsia, 
but  in  which  the  stools  are  liquid,  copious,  pale,  and 
frothy.  Sometimes  a  patient  may  have  suffered  at 
an  earlier  period,  or  on  a  former  occasion,  from  the 
first  type  of  the  disease,  who,  later,  acquires  the 
diarrhceic  form  ;  and  vice  versa. 

(c)  Sprue  without  diarrhoea. — It  sometimes  hap- 
pens that  under  treatment  the  sore  mouth,  the 
dyspepsia,  and  the  diarrhoea  completely  subside  ; 
nevertheless  the  wasting  continues,  the  stools  re- 
maining phenomenally  copious — so  much  so  that  the 
patient  may  declare  that  more  is  passed  than  has 
been  eaten.  In  this  case  wasting  is  progressive,  and 
the  patient  gradually  dies  of  inanition. 

Intestinal  atrophy  consequent  on  sjorue. — In  cer- 
tain instances,  under  treatment  the  symptoms  proper 
to  sprue  subside ;  but  the  patient's  digestive  and 
assimilative  faculties  are  permanently  impaired. 
Slight  irregularities  either  in  the  quality  or  the 
amount  of  food,  chill,  fatigue,  depressing  emotions, 
and  other  trifling  causes  suffice  to  bring  on  dyspepsia 
accompanied  by  flatulence  and  diarrhoea.  These  cases 
may  linger  for  years ;  usually  they  improve  during 
the  summer  in  England,  getting  worse  during  the 
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winter  and  spring,  or  during  cold  damp  weather. 
Ultimately  they  die  from  general  atrophy,  diarrhcEa, 
or  some  intercurrent  disease. 

Morbid  anatomy.— Pos;!  mortem  the  tissues 
in  sprue  are  abnormally  dry ;  fat  is  almost  com- 
pletely absent;  the  muscles  and  the  thoracic  and 
abdominal  viscera  are  ansemic  and  wasted.  With 
these  exceptions  and  certain  important  changes  in 
the  alimentary  tract,  so  far  as  known  there  are  no 
special  lesions  which  are  invariably  associated  with 
this  disease.  According  to  Bertrand  and  Fontan, 
occasionally  certain  changes  are  present  in  the  pan- 
creas—namely, fatty  or  granular  degeneration  of  the 
cells,  with  softening  of  isolated  acini  and  slight 
inflammatory  infiltration  of  the  connective  tissue. 
These,  however,  are  not  constant,  any  more  than  are 
certain  other  and  similar  changes  occasionally  found 
in  the  liver  and  kidneys. 

Lesions  of  the  alimentary  tract. — The  principal 
and  characteristic  lesions  are  found  in  the  alimentary 
tract.  The  bowel  is  thinned  to  such  an  extent  as  to 
be  almost  diaphanous.  The  serous  coat  is  generally 
healthy,  the  muscular  coat  atrophied.  The  sub- 
mucosa  in  places  has  undergone  hypertrophic  fibrous 
changes ;  and  the  mucous  membrane  from  mouth  to 
anus,  either  in  patches  or  universally,  is  superficially 
eroded  and  interstitially  atrophied.  The  internal 
surface  of  the  bowel  is  coated  with  a  thick  layer  of  dirty 
grey,  tenacious  mucus  which  conceals  patches  of 
congestion,  of  erosion,  or  even  of  ulceration,  besides 
such  evidences  of  similar  antecedent  disease  as  pig- 
mented areas  and  thin  / scarred,  cicatricial  patches. 
The  villi  and  glands  are  >  eroded  and  in  many  places 
completely  destroyed.  Here  and  there  minute 
spherical  indurations,  about  the  size  of  a  pin's  head 
and  surrounded  by  a  dark  pigmented  or  congested 
areola,  can  be  felt  in  the  mucous  membrane.  On 
cutting  into  these,  they  are  found  to  be  minute  c5-st- 
like  dilatations  of  the  follicles  filled  with  a  gummy 
mu  co-purulent  material.     Sections  of  the  diseased 
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bowel  show  under  the  microscope  corresponding 
changes ;  such  as  varying  degrees  of  erosion  or  ulcer- 
ation of  the  surface  of  the  mucous  membrane  :  de- 
generations  of  villi,  glands,  and  follicles  ;  the  small 
mucous  cysts  referred  to  ;  sometimes  small  abscesses  ; 
and,  also,  infiltration  bj  leucocytes  of  the  basement 
membrane  and  submucous  layer ;  and,  in  the  latter, 
fibro-cirrhotic  changes.  The  mesenteric  glands  are 
genei-ally  large  and  pigmented,  perhaps  fibrotic.  The 
erosion  lesions  are  usually  most  marked  towards  the 
end  of  the  Ueum  and  in  the  colon ;  but  they  may  be 
present  in  greater  or  lesser  degree  universally,  or  in 
patches  throughout  the  entire  alimentary  tract  from 
mouth  to  anus. 

Pathology. — In  attempting  an  explanation  of 
the  phenomena  of  sprue,  two  features  of  the  disease 
have  to  be  considered — the  catarrhal  condition  of  the 
alimentary  canal,  and  the  absence  of  the  normal 
colouring  matter  of  the  faeces.  Possibly  one  of  these 
is  the  consequence  of  the  other ;  possibly  the  two 
conditions  are  concurrent  but  independent  conse- 
quences of  the  same  cause.  What  that  cause  may  be 
is  quite  unknown.  Whether  the  first  pathological 
step  originates  in  physiological  exhaustion  of  the 
digestive  functions,  brought  about  by  tropical  con- 
ditions abnormal  to  the  European  constitution ;  or 
whether  the  disease  depends  upon  a  specific  oi'ganism; 
'  or  whether  there  is  a  combination  of  these,  has  still 
to  be  settled.  In  view  of  the  occurrence  of  morning 
diarrhoea  of  dark  bilious  stools  as  a  frequent  first  step 
in  the  development  of  sprue,  hyperactivity  of  the 
liver  might  be  assumed  to  be  a  first  step  in  the 
development  of  the  disease,  an  activity  Avhich  in  time 
ends  in  exhaustion  of  the  chologenic  functions  of  the 
gland.  It  might  be  further  suggested  that,  con- 
currently with  this  hepatic  disturbance,  there  is  a 
similar  initial  hyperactivity  of  all  tlie  other  glands 
appertaining  to  digestion,  a  hyperactivity  which 
also  ends  in  a  correspondhig  exhaustion.  Chemical 
changes  in  the  ingested  food  would  then  follow  on 
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the  establishment  of  these  apeptic  conditions,  and 
ultimately,  from  the  formation  of  acrid  chemical 
bodies,  lead  to  the  chronic  catarrhal  changes  found 
fost  mortem. 

An  analysis  by  Wynter  Blyth  of  the  stools  in 
sprue  resulted  in  ascertaining  the  presence  of  the 
ordinary  elements  of  bile,  notwithstanding  their 
apparent  absence  so  far  as  absence  of  colour  would 
indicate.  On  the  other  hand,  Bertrand  and  Fontan, 
in  a  similar  analysis,  failed  completely  to  find  bile 
acids.  Until  a  decision  is  arrived  at  on  this  point  it 
is  useless  to  speculate  further  on  the  subject. 

Micro-organisms,  of  course,  abound  in  the  fer- 
menting stools  of  sprue  ;  but  hitherto  no  bacterium 
or  protozoon  which  must  be  regarded  as  specific  has 
been  found  in  association  with  the  disease. 

Personally,  I  incline  to  regard  sprue  as  an  ex- 
pression of  exhaustion  of  the  glandular  structures 
subserving  digestion,  the  result  of  over-stimulation 
by  certain  meteorological  conditions  which  are  found 
in  tropical  countries,  and  which  are  unsuited  to  the 
European  constitution.  The  remarkable  efiect  of 
physiological  rest,  as  supplied  by  "the  milk  treat- 
ment," in  curing  sjirue  seems  to  support  this  hy- 
pothesis. 

Diagnosis.— The  condition  of  the  tongue,  the 
character  of  the  stools,  and  the  history  are  suflicienlly 
distinctive,  one  would  suppose,  to  render  diagnosis 
an  easy  mattei'.  Nevertheless,  I  have  known  of 
cases  in  which  the  disease  has  been  diagnosed  and 
treated  as  syphilis,  the  condition  of  the  mouth  being 
attributed  to  this  disease,  and  the  character  of  the 
stools  and  other  symptoms  being  ignored. 

Prognosis  is  good  for  recent  cases,  pi-ovided 
proper  treatment  is  carried  out.  It  is  bad  for 
patients  over  fifty,  for  long-standing  cases,  for  careless 
and  injudicious  patients,  and  for  those  who  cannot 
or  will  not  take  a  pure  milk  diet. 

Trcalniciif.— /"'por/«??ce  of  early  and  thorongh 
treatment. — If  treatment  be  undertaken  sufficiently 
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early  in  sprue,  and  be  thoroughly  and  intelligently 
carried  out,  it  is  generally  marvellously  successful. 
Should,  however,  it  be  undertaken  at  too  late  a 
period,  when  the  glands  and  the  absorbing  surface 
of  the  alimentary  canal  have  been  hopelessly  de- 
stroyed, do  what  we  will,  the  case  is  sure  to  end 
fatally.  In  prescribing  a  treatment,  therefore,  the 
first  thing  for  the  physician  to  do  is  to  get  his 
patient  thoroughly  convinced  of  the  deadly  natui'e 
of  his  complaint ;  for,  unless  he  receives  the  hearty 
and  complete  co-operation  of  his  patient,  the 
physician  must  not  expect  to  cure  a  well-established 
case.  To  be  successful,  treatment  must  be  thorough, 
sustained,  and  prolonged.  All  predisposing  causes, 
as  uterine  or  other  discharges,  syphilis,  scurvy,  and 
the  like,  must  of  course  be  dealt  with  and,  so  far  as 
possible,  removed. 

The  milk  cure. — By  far  the  most  successful 
treatment  is  what  is  known  as  the  "  milk  cure." 
In  carrying  this  out  it  is  well  to  commence  with  a 
dose  of  some  aperient — castor  oil  or  pulvis  rhei  com- 
posita.  Pending  the  action  of  the  drug,  all  food, 
including  milk,  should  be  withheld.  The  patient 
should  be  sent  to  bed  in  order  to  economise  strength 
and  maintain  an  equable  warm  temperature  of  the 
skin.  He  should  also  be  directed  to  clothe  warmly, 
to  encircle  the  abdomen  with  a  broad  flannel  binder, 
to  cover  his  arms, and  sjioulders  with  a  warm  jacket, 
and  to  live  in  a/warm/ room.  When  the  purgative 
has  acted  the  mAk  is  ^egun.  At  first  sixty  ounces, 
at  most,  are  allowed  in  the  twenty-four  hours,  small 
quantities  being  given  every  hour  or  every  two  hours. 
When  the  patient  is  very  weak  the  feeding  must  be 
continued  during  the  night.  The  milk  should  not  be 
d^gl^  but  sipp^jjyj^  a  Jeaspa55;^^^5ul3ak^^ 
astraw  or  fine  glass  tube,  or,  f  rom^  a  .child'si  feediiig- 
bottle^  As  a  rule,  on  this  regimen,  in  the  course  of 
two  or  three  days,  the  patient's  condition  is  very 
much  improved.  The  stools  have  increased  in  cow- 
.sibtency  —  are  solid  perhaps,  the  distension  of  the 
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abdomen  has  subsided,  dyspeptic  symptoms  have 
vanished,  and  the  mouth  is  much  less  tender  and 
less  inflamed.  The  quantity  of  milk  should  now  be 
increased  at  the  rate  of  half  a  pint  a  day  or  every 
second  day,  until  100  ounces,  or  thereabouts,  are 
taken  in  the  twenty -four  hours.  It  is  well  to  keep 
at  this  quantity  for  ten  days  at  least,  when,  every- 
thing going  well,  a  gradual  increase  to  six  or  seven 
pints  may  be  sanctioned.  Up  to  this  point  the 
patient  should  keep  in  bed  ;  but  when  he  has  reached 
this  quantity  he  may  get  up  and,  if  he  feels  strong 
enough  and  the  weather  is  mild,  go  out  of  doors. 
For  six  weeks,  dating  from  the  time  the  stools  become 
solid  and  the  viouth  free  from  irritation,  no  other  food 
or  drink  whatever  should  be  j^ermitted.  A  raw  egg, 
if  it  is  found  to  agree,  may  now  be  added  to  the 
milk  ;  later,  some  artificial  malted  food ;  next,  small 
quantities  of  well-boiled  arrowroot,  rusks,  pulled 
bread,  thin  bread  (stale)  and  butter,  or  other  di- 
gestible form  of  starchy  food  ;  later  still,  chicken 
broth,  a  little  fruit ;  and,  by-and-by,  fi.sh  and  chicken 
may  be  gradually  introduced. 

Importance  of  promi^t  treatment  of  threatened 
relaj)ses. — Should,  howevei^,  the  slightest  sign  of 
dyspepsia  or  flatulence,  especially  of  diarrhoea,  or  of 
sore  mouth  show  itself,  then  tiie  extra  food  must 
be  discontinued  immediately,  a  dose  of  com^jound 
rhubarb  powder  administered,  and  the  patient  be 
sent  back  to  bed  and  placed  once  more  at  absolute 
rest  and  on  a  pui-e  milk  diet.  In  convalescents,  no 
matter  how  long  the  acute  symptoms  have  been  in 
abeyance,  this  prompt  recognition  and  treatment  of 
threatened  relapse  should  be  rigorously  observed. 
This  is  a  rule  of  the  utmost  value  and  importance. 
Procrastination  in  treatment,  under  these  conditions, 
is  exceedingly  dangerous.  Promptitude  in  recognising 
and  treating  relapse  not  only  saves  time,  but  it  may 
avert  hopeless  intestinal  atrophJ^ 

Symptoms  persisting. — In  commencing  this  treat- 
ment, if  the  patient  after  two  or  three  days  be 
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found  unable  to  digest  and  assimilate  so  much  as 
three  pints  of  milk  in  the  twenty-four  hours,  the 
daily  allowance  must  be  reduced  by  half  a  pint  a  day 
until  thirty  ounces  or  thereabouts  only  are  taken. 
If  now  the  motions  become  solid,  the  quantity  of 
milk  must  be  gradually  increased  by  five  or  ten 
oimces  a  day,  so  that  in  the  course  of  a  few  weeks 
the  full  allowance — six  or  seven  pints — is  consumed. 

How  to  meet  iiiacleiiuate  assimilation. — It  some- 
times happens  that  the  quantity  of  milk  can  be 
raised  to  seventy  or  eighty  ounces  per  diem  but 
no  higher,  further  increase  bringing  on  sore  mouth, 
distension,  and  diarrhoea.  In  some  of  these  cases  the 
difficulty  appears  to  depend  not  so  much  on  digestion 
as  on  inability  to  absorb  a  large  quantity  of  fluid. 
Occasionally,  in  such  cases,  one  may  succeed  in  getting 
the  necessary  amount  of  nutriment  introduced  by 
thickening  the  milk  with  condensed  milk ;  or  by 
slowly  evaporating  fresh  cow's  milk  so  as  to  reduce 
its  bulk  without,  diminishing  the  solids  (Thin).  The 
evaporation  is  best  done  in  a  vessel  like  a  glue-pot,  in 
which  the  milk  is  not  boiled,  but  is  surrounded  by 
a  jacket  of  boiling  water;  the  milk  during  the  process 
must  be  constantly  stirred  to  prevent  the  formation 
of  a  scum.  Or  the  milk  diet  may  be  supplemented 
by  an  adequate  allowance  of  raw  or  underdone  meat. 

Other  forms  of  giving  milk. — Digestion  is  some- 
times aided  by  pMptonising  the  milk  ;  or  by  mixing  it 
with  lime  water /or  a  little  salt ;  or  by  aerating  it  in 
a  soda-water  syphon  ^G^id^i^ifma^kr^-^Tit-^lfr^dr^ 
J^iiiyN'lj^-^i'S^LS)*  Koumiss  sometimes  agrees  for  a 
time  when  ordinary  milk  fails,  and,  if  necessary, 
should  be  tried.  Similarly,  white  wine  whey  is 
occasionally  digested  when  milk  is  not ;  it  is  often 
of  great  service,  especially  when  an  alcoholic  stimu- 
lant is  indicated. 

Treatment  with  meat  juice  and  'underdone  meat. — 
Occasionally,  symptoms  persist  or  become  aggravated 
under  this  system  of  treatment,  and  one  is  forced 
to  conclude  that   milk  does  not  suit  the  patient. 
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In  such  cases  raAV  meat  juice  will  often  prove  an 
efficient  substitute.  The  juice  of  four  or  five  pounds 
of  fresh  lean  meat,  and  a  little  water  to  allay  thirst, 
may  be  taken  in  small  quantities  at  short  intervals 
daily.  After  a  time,  when  the  stools  are  reduced  in 
number  and  quantity,  although  perhaps  not  quite 
solid,  scraped  meat,  or  very  much  underdone  meat, 
and  by-and-by  a  little  charred  toast,  a  plain  rusk 
or  biscuit,  and  so  forth,  may  be  gradually  added  to 
the  diet. 

Meat  and  ivarm  water  diet. — Not  infrequently, 
after  the  stools  have  become  solid  under  a  care- 
fully regulated  pure  milk  diet,  it  is  found  that 
any  attempt  to  return  to  ordinary  food,  or  to  take 
anything  beyond  the  most  simple  farinaceous  dishes, 
is  quickly  followed  by  a  recurrence  of  diarrhoea  and 
the  familiar  flatulent  dyspepsia.  Such  cases  are 
sometimes  successfully  treated  by  a  complete  aban- 
donment of  milk,  fish,  and  farinaceous  stuffs  for  a 
time,  and  placing  the  patient  on  what  is  known  as 
the  "  Salisbury  cure."  This  is  a  diet  consisting  only 
of  meat  and  warm  water.  Commencing  with  smaller 
quantities,  in  time  the  allowance  of  meat  is  gradually 
raised  to  about  three  pounds  per  diem,  taken  at  equi- 
distant intervals  in  three  or  four  meals.  The  meat 
must  be  of  good  quality,  free  from  fat,  coarse  fibre, 
and  gristle  ;  it  may  be  prepared  as  mince,  or  in  the 
form  of  steak  or  chop,  not  too  much  cooked.  Warm 
water,  amounting  in  all  to  four  pints  in  the  twenty- 
four  hours,  is  drunk  before  going  to  bed  and  on  rising 
in  the  morning,  and  also  about  two  hours  before  meals 
— never  at  meals.  This  course  must  be  persisted  in 
for  six  weeks,  when  ordinary  food  will  be  gradually 
attempted  again. 

Nutrient  ene^nata  or  sn.])posiio7-ies.- — In  all  grave 
cases  of  sprue  nutrient  enemata  or  suppositories 
should  be  steadily  administered  every  four  or  six 
hours.  If  tolerated  they  are  most  valuable  aids  to 
nutrition.  It  is  well,  when  using  them,  to  wash  out 
the  rectum  once  a  day  with  cold  water. 


I 


I 


I 


I 


i 


Trea  tment. 


367 


These  metliois  of  tieatmenfc — inilk  and  meat  juicu 
combined  with  warmth  and  rest — are  the  two  most 
successful  methods  of  treating  sprue ;  should  they 
fail,  the  chances  of  recovery  are  poor  indeed.  ^ 

When  to  send  the  2}0'i'^^nt  to  Europe.  —  When 
sprue  develops  in  the  tropics,  if  feasible^ the  patient 
should  be  sent  to  Europe  as  soon  as  possible.  It 
is  a  mistake,  however,  to  ship  an  invalid  witli  his 
disease  active  on  him,  or  if  his  end  is  manifestly  not 
very  far  off.  Diarrhoea  should  not  be  active  when 
the  patient  is  put  on  board  ship.  In  every  case  pro- 
vision, such  as  a  cow  or  an  abundant  supply  of 
sterilised  milk,  should  be  made  for  carrying  on 
treatment  dui'ing  the  voyage. 

The  clothiny  and  genercd  management. — Sprue 
patients  returning  to  Europe  ought  to  be  especially 
careful  in  their  clothing,  and  they  ought  to  get  out 
their  warm  clothes  before  the  ship  leaves  the  tropics. 
If  their  return  is  during  the  winter,  they  should 
ari'ange  to  remain  in  the  South  of  Europe  till  at 
least  late  spring.  Next  to  an  unsuitable  dietary, 
perhaps  cold  is  the  most  prejudicial  influence  to  which 
a  sprue  case  can  be  exposed.  A  sprue  patient  ought 
never  to  feel  cold  ;  he  ought  always  to  wear  thick 
flannels,  thick  stockings,  and,  when  up  and  about, 
thick  boots.  In  winter  a  chamois-leather  waistcoat, 
provided  with  sleeves,  is  of  great  service.  His  rooms 
ought  to  be  warm./  He  ought  never  to  be  fatigued ; 
he  ought  to  go  to  bed  early  and  rise  late  ;  in  fact,  he 
ought  to  do  everything  in  his  power  to  avoid  irri- 
tating the  bowel,  to  guard  against  chill,  physiological 
depression,  and  the  necessity  for  copious  eating. 
During  the  summer  England  is  suitable  enough  as 
a  residence  ;  but  during  the  cold  winter  and  spring 
months  some  milder,  drier,  and  more  sunny  climate 
must  be  sought  out. 

Drugs  in  sprue. — Experience  soon  teaches  one 
to  distrust  medicines  in  sprue.  Occasionally  a  gentle 
aperient  or,  if  diarrhoea  is  watery  and  excessive,  a  few 
drops  of  laudanum  are  of  service ;  but  active  drugging 
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of  all  sorts  is,  as  a  rule,  in  the  highest  degree  pre- 
judicial. If  the  mouth  is  very  painful,  cocaine — five 
grains  to  the  ounce — brushed  on  before  eating  will 
deaden  sensibility  and,  for  a  time  at  all  events, 
relieve  suffering.  Constipation  must  be  carefully 
avoided,  and  a  simple  enema  used  if  necessary. 

I  think  it  right  to  state  that  two  methods  of  drug 
treatment  seem,  in  some  cases,  to  have  been  followed 
by  good  results.  One,  advocated  by  Dr.  Begg,  lately 
of  Hankow,  consists  in  the  administration  of  re- 
peated doses  of  yellow  santonin.  He  recommends  one 
or  two  doses  of  castor  oil  to  commence  with,  and, 
thereafter,  five  grains  of  santonin  in  a  teaspoonful  of 
olive  oil  once  or  twice  a  day  for  a  week,  diet  being  at 
the  same  time  attended  to.  The  other  method  has 
gained  for  an  irregular  practitioner  in  Shanghai  some 
reputation  ;  it  consists  in  the  repeated  administration 
of  purgatives  alternately  with  or  before  the  exhibition 
of  large  quantities — two  teaspoonfuls  at  a  time — 
of  some  form  of  carbonate  of  lime,  believed  to  be 
powdered  cuttlefish  bone  or  powdered  crabs'  eyes.  I 
have  tried  the  santonin  treatment  without  benefit  to 
patients.  I  have  also  used  cuttlefish  bone ;  in  one 
case  with  the  result  of  permanently  stopping  the 
diarrhoea  but  not  of  arresting  the  progress  of  the 
disease.  In  this  case,  although  diarrhoea  was  most 
effectively  checked,  yet  massive  solid  stools  continued 
to  pass.  After  a  few  weeks  the  patient  died  from 
asthenia,  notwithstanding  a  liberal  diet  which,  ajipar- 
ently,  was  digested  but  not  absorbed. 

The  sprue  patient,  if  possible,  ought  not  to  return 
to  the  tropics.  If  compelled  by  circumstances  to  go 
back,  he  must  exercise  the  utmost  care  with  regard  to 
his  health,  and  avoid  exposure,  fatigue,  cold  bath, 
alcohol,  and  all  excesses  ;  take  a  minimum  of,  or  avoid 
altogether,  red  meat ;  purge  gently  and  go  on  absolute 
milk  diet  on  the  slightest  sign  of  relapse. 
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CHA.PTER  XXIV. 

TKOPICAL  LIVER. 

The  subject  of  liver  disease  is  everywhere  a  difficult 
and  complicated  one.  It  is  especially  difficult  in 
tropical  countries ;  for  not  only  is  the  resident  there 
liable  to  all  the  forms  found  in  temperate  climates, 
but  he  is  exposed,  iu  addition,  to  various  potent 
predisposing  and  exciting  causes  of  liver  disease  not 
present,  or  only  present  in  a  very  mild  degree, 
in  more  temperate  latitudes.  These  additional  causes 
of  liver  disease  /inseparable  from  the  tropics  Are 
heat,  malaria  and/ especially,  dysentery.  To  thesd,  too 
often,  have  to  be  added  injudicious  personal  habits, 
a  tendency  to  over-full  and  over-rich  feeding,  to  over- 
stimulation by  alcohol,  and  deficiency  of  muscular 
exercise. 

The  young  European  who  finds  himself  in  the 
tropics  for  the  first  time  is  surrounded  very  often  by  ^ 
luxuries  in  the  shape  of  food,  wine,  carriages,  servants,^ 
luxuries  to  which  he  had  not  been  accustomed  perhap^^ 
in  his  home.  At  first  the  change,  the  excitement  of 
novelty,  and  the  high  temperature  act  as  stimulants 
to  appetite,  and  the  excessive  loss  of  fluid  by  cutaneous 
transpiration  creates  a  powerful  thirst.  Little  wonder, 
therefore,  that  in  such  circumstances  the  youth, 
having  the  appetite  and  the  opportunity  of  gratifying 
it,  is  apt  to  indulge  in  food  and  drink  beyond  safe 
physiological  limits.  He  is  made  lazy  by  the  heat ; 
he  cannot  exercise  during  the  day,  and  when  evening 
comes  he  prefers  lounging  on  the  verandali  or  hanging 
about  the  club  bar  to  walking,  or  riding,  or  games. 
Very  likely  he  sits  up  late  at  night,  drinking  and 
smoking,  so  that  in  the  morning  he  is  too  sleepy  to 
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ride  out  or  take  any  other  form  of  exercise.  And  so 
it  comes  about,  what  with  a  surcharge  of  aliment  and 
alcohol,  and  the  diminished  activity  of  lung  metab- 
olism and  excretion  incident  to  high  temperature 
and  muscular  inactivity,  that  a  very  large  and  unusual 
amount  of  physiological  work  is  thrown  on  the  liver. 
With  this  large  amount  of  work  there  is  a  corre- 
sponding hyperfemia.  This  may  be  considered  the  first 
stage  of  tropical  liver — hyperemia  from  functional 
activity ;  up  to  this  point  it  is  a  purely  physiological 
condition. 

Pushed  a  step  farther  this  physiological  hyper- 
semia  passes  into  congestion  with  blood  stasis 
and  consequent  diminished  functional  activity. 
Hyperfemia  of  a  physiological  character  will  be  evi- 
denced by  increase  of  functional  activity,  and  there 
will  be  a  copious  flow  of  bile,  sometimes  causing 
diarrhcEa  of  a  bilious  character,  particularly  morning 
diarrhoea.  But  when  the  limits  of  physiological 
hyperfemia  are  passed,  and  congestion  of  a  pathological 
character  sets  in,  the  consequent  arrest  of  function 
will  be  evidenced  by  pale  stools,  perhaps  diarrhoea  of 
a  pale,  watery,  frothy,  fermenting  character — in  the 
last  case  the  diarrhoea  doubtless  depending,  in  part 
at  least,  on  fermentative  processes  set  up  in  the  con- 
tents of  an  alimentary  canal  no  longer  kept  relatively 
aseptic  by  an  adequate  supply  of  healthy  bile.  Other 
symptoms  of  this  condition  are  headache,  furred 
tongue,  scanty,  high-coloured,  loaded  urine,  a  feeling 
of  weight  or  fulness,  or  even  of  pain  in  the  region  of 
the  liver,  and,  probably,  enlargeaient  of  the  percussion 
area  and  other  physical  signs  of  enlargement  of  that 
organ.  One  step  farther  and  such  a  condition  may 
pass  into  actual  hepatitis  attended  with  fever,  smart 
pain  in  the  liver,  tenderness  on  percussion,  and  still 
more  marked  increase  of  the  hepatic  area. 

A  functionally  very  active hypenwmic organ  is  prone 
to  inflammation,  even  on  slight  cause.  In  the  case  of 
the  hyperajmic  liver  a  common  cause  of  hiflammation 
is  chill,  such  as  may  arise  from  a  cold  bath,  a  wetting, 
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or  from  lying  uncovered  on  a  warm  night  in  a  current 
of  air.  The  experienced  resident  knows  this  very 
well,  and  is  at  great  pains  to  guard  against  such  an 
occitrrence.  He  very  likely  wears  what  is  known  as 
a  cholera  belt ;  he  sleeps,  even  on  the  warmest  night, 
in  flannel  pyjamas,  and  with  a  thin  blanket  drawn 
over  his  abdomen ;  during  the  day  he  wears  a  woollen 
siti^t  and  very  likely  serge  or  thin  tweed  clothes. 
He  does  not  sit  down  in  damp  clothes,  and  he  has 
a  great  respect  for  a  shower  of  rain.  Besides  chill, 
there  are  other  causes  which  may  convert  the  hyper- 
pemia  into  congestion  or  inflammation ;  a  blow  may 
operate  in  the  same  way,  so  may  a  surfeit  of  eating 
or  drinking,  so  may  exposure  to  the  sun,  so  may  an 
attack  of  malarial  fever  or  of  dysentery. 

Treatment.— Nature  sometimes  eflects  a  cure  in 
these  cases  of  hepatic  congestion  by  establishing  a 
smart  diarrhoea.  In  the  treatment  of  such  cases  we 
cannot  do  better  than  to  imitate  Nature,  and  even 
to  supplement  her  efibrts.  A  few  doses  of  the 
sulphates,  in  the  shape  of  some  kind  of  bitter  water 
or  of  Carlsbad  salts,  generally  give  prompt  relief. 
But  if  the  subject  of  such  attacks  does  not  profit  by 
experience  and  mend  his  ways,  very  likely  his  liver, 
in  time,  will  become  chronically  hypersemic  and  ex- 
tremely liable  to  intercurrent  attacks  of  congestion 
of  a  character  more  or  less  acute.  The  subjects  of 
this  type  of  "  liver  "  ought  to  be  most  careful  in  their 
habits.  They  must  not  lie  abed  too  long  ;  they  must 
not  take;  cold  baths  ;  they  must  not  take  cold  drinks, 
nor  expose  themselves  to  cold  in  any  form  ;  they  must 
clothe  warmly;  and  they  must  eschew  alcohol  in 
every  shape.  Animal  food  they  must  partake  of  but 
sparingly;  and  they  should  give  the  preference  to 
fowl  and  tish  over  beef  and  mutton.  Fruit  and 
farinaceous  food  may  be  more  freely  partaken  of,  but 
over-eating  in  every  form  must  be  avoided.  Exercise 
should  be  taken  at  Icist  twice  a  day  ;  and,  at  least 
once  in  twenty-four  hours,  the  exercise  should  be  of 
such  a  character  as  I  o  provoke  perspiration.    A  gallop 
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on.  horseback,  a  smart  game  of  tennis  or  rackets,  are 
excellent  hepatic  stimulants.  Occasionally,  once  a 
week  or  not  so  often,  particularly  when  a  sense  of 
fulness  or  aching  in  the  right  side  seems  to  indicate 
that  all  is  not  right  with  the  liver,  a  dose  of  Carls- 
bad salts  or  bitter  water,  preceded  perhaps  by  a  few 
grains  of  calomel,  may  avert  more  serious  trouble. 

When  hypersemia  becomes  chronic,  when  the 
patient  is  continually  suflFering  with  "liver,"  he 
should  leave  the  tropics  for  a  time.  Nothing  re- 
lieves these  cases  of  chronic  congestion  so  quickly  or 
so  effectively  as  a  visit  to  Carlsbad  and  a  thorough 
course  of  the  waters  there,  and  of  the  dietetic  restric- 
tions imposed  in  the  Carlsbad  cure.  This  should  be 
followed  up  by  country  life  in  England  and  the  active 
pursuit  of  country  sports  ;  the  usual  precautions  in 
the  shape  of  warm  clothing,  avoidance  of  cold  baths, 
chills,  alcohol,  and  high  living  being  scrupulously 
observed  and  a  weekly  saline  purge  taken. 

A  serviceable  imitation  of  the  natural  Carlsbad 
water  may  be  made  by  dissolving  fifty-three  grains  of 
the  powdered  salt  in  a  pint  of  boiling  water.  This 
may  be  divided  into  three  equal  portions,  which  are 
to  be  sipped  as  hot  as  possible,  at  intervals  of  twenty 
minutes,  on  an  empty  stomach,  first  thing  in  the 
morning.  While  taking  the  solution  gentle  exercise, 
as  moving  about  the  room,  should  be  indulged  in. 
Breakfast  must  not  be  taken  till  an  hour  after  the 
last  dose.  If  the  bowels  are  not  gently  acted  on 
an  increased  quantity  of  the  salts  should  be  taken. 
During  the  course,  which  should  be  persevered  in 
for  three  weeks,  the  diet  must  be  carefully  regulated  ; 
butter,  fat,  nuts,  fruits,  pastry,  preserves,  tinned 
foods,  cheese,  salads,  wines,  spirits,  and  beer  are  to 
be  avoided.  Too  much  meat  must  not  be  taken ;  a 
small  meat  meal  once  a  day  must  suffice.  The  quan- 
tity of  food,  too,  should  be  restricted,  and  clothing, 
exercise,  and  bathing  be  carefully  attended  to.  Much 

*  A  good  substitute  for  Carlsbad  salts  consists  of  sod.  sulpli. 
2  parts,  sod.  bicarb.  1  part,  sod.  chlorid.  1  part. 
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excellent  advice  on  the  subject  of  the  Carlsbad  treat- 
ment will  be  found  in  Surgeon-Major  Young's  book, 
"  The  Carlsbad  Treatment  for  Tropical  Ailments," 
published  by  Thacker,  Spink  &  Co.,  Calcutta. 

During  severe  attacks  of  acute  congestion,  or  of 
severe  hepatitis  attended  with  fever  and  much  local 
distress,  the  patient  must  be  kept  in  bed  and  placed 
on  a  very  low  diet  of  thin  broths,  barley  water,  or 
rice  water,  or  milk  and  water.  He  should  be  purged 
freely  and  often  Avith  salines.  A  lai'ge  hot  poultice, 
two  feet  or  more  in  length  by  one  foot  in  breadth, 
should  be  laid  over  the  region  of  the  liver ;  such  a 
poultice  to  be  effective  should  pass  from  the  centre  of 
the  back  to  well  over  the  epigastrium.  Dry  cupping 
sometimes  gives  marked  relief.  Muriate  of  ammonia 
has  a  certain  reputation  in  these  cases  ;  it  should  be 
prescribed  in  twenty-grain  doses  every  six  or  eight 
hours.  I  have  often  used  it,  but  I  cannot  vouch  for 
its  virtues ;  it  does  no  harm. 

When  such  a  hepatitis  is  associated  with  dysen- 
tery, should  it  resist  these  milder  measures,  thirty  to 
sixty  grains  of  ipecac,  often  give  marked  relief.  This 
dose  should  be  repeated  every  twelve  or  twenty-four 
hours  for  two  or  three  times.  When  the  hepatitis  is 
associated  with  malarial  fever,  full  doses  of  quinine,  in 
addition  to  the  purging  and  the  other  measures 
already  mentioned,  are  indicated. 

Whether  hepatitis,  unless  associated  with  dysen- 
tery, ever  passes  on  to  suppuration  is  a  moot  point. 
Some  say  that  it  may;  others  resolutely  deny  that 
there  is  such  a  thing  as  "  tropical  abscess  "  unasso- 
ciated  with  dysentery.  This  subject  will  be  discussed 
in  the  following  chapter.  Malarial  hepatitis  has 
already  been  considered  (^i-W^"). 
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CHAPTER  XXV. 

ABSCESS  OF  THE  LIVER. 

Definition. — A  form  of  suppuration  in  tlie  liver, 
occurring  especially  in  warm  climates,  principally  in 
male  Europeans  and  in  association  with  dysentery. 

Geographical  distribution. — Abscess  of  the 
liver,  of  the  type  known  as  tropical  abscess,  is,  for 
the  most  part,  a  disease  of  warm  climates.  Usually 
a  sequel,  or,  it  may  be,  a  concomitant  of  dysentery,  it 
is  rare  or  altogether  absent  in  countries  where  dysen- 
tery is  also  rare  or  absent.  Its  geographical  distri- 
bution, therefore,  is  in  the  main  regulated  by  that  of 
dysentery.  It  has  to  be  noted,  however,  that  liver 
abscess  is  not  a  sequel  or  concomitant  of  the  dysentery 
of  all  countries  and  at  all  times.  Thus  it  is  rare  as 
an  indigenous  disease  in  temperate  climates,  even  in 
those  temperate  climates  in  which  dysentery^  is  at 
times  common  enough.  Again,  in  tropical  climates 
the  dysentery  and  liver  abscess  curves  do  not  every- 
where and  at  all  times  maintain  a  constant  and 
definite  relation  to  each  other;  for,  even  in  hot 
countries,  the  dysentery  of  some  places  is  more  apt  to 
be  followed  by  liver  abscess  than  is  the  dysentery  of 
other  places ;  and,  even  as  regards  dysentery  in  the 
same  place,  some  epidemics  are  more  apt  to  be  asso- 
ciated with  liver  abscess  than  others  are.  Neverthe- 
less, on  the  whole,  it  may  be  laid  down  as  a  fairly 
general  law  that  in  the  tropics  and  sub-tropics  the 
liver  abscess  curve  follows  in  the  main  the  dysentery 
curve;  and  that  the  geographical  range  of  liver 
abscess  in  these  climates  is  the  same  as  that  of 
dysentery. 

In  Great  Britain  the  liver  abscesses  met  with 
occur  most  frequently  in  individuals  who  manifestly 
had  contracted  the  disease  in  the  tropics.  As  a 
disease  of  indigenous  origin,  notwithstanding  the 
considerable     amount    of     dysentery    in  lunatic 
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asylums  and  similar  large  public  institutions  in 
Great  Britain,  it  is  distinctly  rare,  though  not  so 
uncommon  as  is  usually  supposed.  Of  course  this 
remark  does  not  apply  to  those  suppurations  which 
are  connected  with  ordinary  pysemia,  with  gall-stones, 
hydatids,  pyleplilebitis,  and  the  like  ;  it  applies  only 
to  dysenteric  and,  possibly,  if  there  be  such  a  disease, 
to  idiopathic  abscess.  In  northern  and  central  Europe 
it  is  much  the  same  in  this  respect  as  in  Britain. 
The  disease  is  more  frequent  in  southern  Europe — 
in  Italy,  Greece,  the  Balkan  peninsula,  and  south 
Russia ;  it  is  said  to  be  particularly  common  in 
Roumauia.  In  eastern  Asia,  even  outside  the 
tropical  belt,  it  is  far  from  rare  :  thus  it  is  not  un- 
common in  Japan,  and  it  is  a  very  notable  feature 
in  the  morbidity  of  Shanghai  and  the  coast  of  south 
China.  In  Africa  it  is  common  enough ;  indeed, 
some  of  the  best  modern  studies  of  the  disease 
have^  been  made  in  Egypt  and  in  the  Algerian 
province  of  Oran.  In  the  western  hemisphere 
there  is  a  corresponding  distribution  ;  fairly  common 
in  the  tropics,  it  becomes  progressively  rarer  as  we 
proceed  north  and  south.  It  is  ajiparently  less 
common  in  the  "West  Indies  than  in  India  and  the 
East  generally.  In  the  southern  hemisphere,  although 
the  cooler  parts  of  Australia  seem  to  enjoy  a  practical 
immunity,  the  European  in  the  Northern  Territory 
and  in  the  neighbouring  island  of  New  Caledonia  is 
subject  to  this  disease. 

etiology. — Relation  to  dysentery. — There  can 
be  no  question  as  to  the  existence  of  an  intimate 
relationship  between  dysentery  and  liver  abscess. 
Numerous  and  well-authenticated  statistics,  as  well 
as  everyday  experience,  attest  this.  In  3,680  dysen- 
tery autopsies  made  in  various  tropical  countries,  and 
collated  by  Woodward,  770  (21  per  cent.)  revealed 
abscesses  of  the  liver.  To  quote  recent  Indian 
experience  :— According  to  the  Annual  Report  of  the 
Sanitary  Commissioner  with  the  Government  of  India 
for  1894,  out  of  46-5  European  soldiers  who  died  from 
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dysentery  in  India  during  the  period  1888-94,  161 
(35  per  cent.)  had,  in  addition  to  dysenteric  lesions, 
abscess  of  the  liver.  Conversely,  in  Egypt,  Kartulis, 
in  an  experience  of  over  500  cases  of  liver  abscess, 
elicited  a  history  of  dysentery  in  from  55  to  60  per 
cent.  ;  Zancarol,  also  in  Egypt,  in  444  cases,  elicited 
a  similar  history  in  59  per  cent. ;  and  Edwards  and 
Waterman,  in  699  collated  cases,  elicited  a  like  history 
in  72-1  per  cent.  During  the  period  1870-95,  of  45 
cases  of  liver  abscess  treated  at  the  Seamen's  Hospital 
Greenwich,  and  collated  by  Mr.  Johnson  Smith,  ^josi- 
mortem  evidence,  or  a  distinct  history,  of  dysentery 
was  obtained  in  38  (84-4  per  cent.). 

These  figures  are  conclusive  as  to  the  existence  of 
an  intimate  relationshij)  between  dysentery  and  liver 
abscess.  There  is  good  reason,  however,  for  believing 
that,  while  they  represent  the  truth,  they  do  not 
represent  the  whole  truth,  and  that  the  association  is 
even  more  frequent  than  they  indicate.  As  has  been 
pointed  out  by  Dr.  Neil  Macleod  and  others,  the 
occurrence  of  antecedent  dysentery  in  cases  of  liver 
abscess  is  very  often  oveidooked ;  for,  without  a  post- 
mortem examination,  it  may  be  impossible  to  pro- 
nounce definitely  on  this  point  in  every  instance.  It 
is  also  well  known  that  extensive  dysenteric  ulcera- 
tion may  be  present  and  yet  give  rise  to  no  active 
subjective  symptoms  whatever.  Moreover,  it  must 
be  borne  in  mind  that  many  patients  suffering  from 
liver  abscess  forget,  or  fail  to  mention,  the  occurrence 
of  a  previous  dysenteric  attack,  and  that  they  may 
mislead  the  physician  by  describing  such  an  attack  as 
"  diarrhoea."  Further,  at  2^ost  niortem  examinations, 
dysenteric  lesions  of  a  superficial  and  apparently 
trifling  character  are  often  either  not  sought  for  or 
they  are  overlooked.  Consequently,  although  the 
evidence  of  antecedent  dysentery  may  not  be  forth- 
coming in  a  proportion  of  cases  of  liver  abscess,  it 
must  not  be  concluded  from  this  that  in  these  cases 
there  had  been  no  dysentery. 

In    a    masterly    paper  (Brit^Mtdr'^Jout^ 
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cOctcrt5gEr2E&;=iS^5)  Macleod,  after  a  very  careful 
and  critical  analysis  of  certain  figures  bearing  on  this 
subject,  concludes  that  dysentery  is  a  factor  in  nearly 
every  case  of  tropical  liver  abscess.  In  forty  cases 
of  the  disease  observed  in  Shanghai  he  had  positive 
evidence  of  dysentery  in  all  except  one  ;  and  even  in 
this  case,  as  recovery  ensued,  there  was  no  certainty 
that  dysenteric  lesions  had  not  been  present  iiuM'^'  uliju. 
Perhaps  Macleod's  conclusions  are  somewhat  too 
sweeping ;  I  confess,  however,  that  they  are,  in  the 
main,  in  harmony  with  my  own  experience.  Doubt- 
less they  apply  to  liver  abscess  as  met  with  in 
Shanghai  and,  probably,  in  many  other  places.  It  is 
just  possible,  however,  that  what  holds  good  for  one 
place  may  not  hold  good  for  all  places,  and  that 
Bombay,  for  example,  may  difler  in  this  respect  from 
Shanghai.  In  the  Sanitary  Commissioner's  Report, 
above  referred  to,  it  is  stated  that  in  2  (3  per  cent.) 
instances  only,  out  of  74  cases  of  liver  abscess  occur- 
ring in  the  Bombay  Presidency  in  the  period  1888-94, 
were  there  dysenteric  associations.  It  is  difficult  to 
believe  that,  did  it  always  exist,  so  important  and 
evident  a  circumstance  as  dysenteiy  had  been  over- 
looked 72  times  in  74  cases.  It  is  equally  difficult  to 
believe  that  the  liver  abscess  of  Bombay  is  associated 
with  dysentery  in  only  3  per  cent,  of  cases,  whilst, 
according  to  the  same  authority,  in  the  whole  of 
India  it  is  certainly  so  associated  in  at  least  30  per 
cent,  of  the  total  cases.  Manifestly,  the  statistical 
aspect  of  this  important  question  requires  re-study  in 
the  light  of  more  careful  clinical  and  i^ost-mortem 
observation. 

Another  important  point,  yet  to  be  definitely 
settled,  is  the  exact  relationship  in  point  of  time  of 
the  dysentery  to  the  liver  abscess.  In  the  great 
majority  of  cases  the  dysentery  antedates  the  abscess. 
But  many  clinicians  have  held  that  in  some  instances 
the  relationship  is  reversed  ;  that  in  others  the  two 
diseases  are  from  the  commencement  concurrent ; 
whilst  in  others,  again,  hepatitis,  presumably  of  a 


378 


A/}SCESS  OF  THE  Lu'ER. 


kind  whicli  may  eventuate  in  abscess,  alternates  with 
active  dysenteric  symptoms.  If  the  abscess  antedate 
the  dysentery,  then  the  dysentery  cannot  be  the 
cause  of  the  abscess.  On  these  gi'ounds  some  pathol- 
ogists have  regarded  liver  abscess  and  dysentery  as 
but  different  expressions  of  one  morbid  condition ; 
reacting  to  some  extent  on  each  other,  but  not 
directly  related  the  one  to  the  other  as  cause  and 
effect.  Here,  again,  the  latency  as  regards  symptoms 
of  some  dysenteries  has  to  be  discounted  in  attempt- 
ing to  settle  the  question. 

Race  and  sex. — Besides  this  matter  of  its  relation- 
ship to  dysentery,  there  are  several  well-ascertained 
facts  to  be  reckoned  with  before  we  can  arrive  at  sound 
views  on  the  subject  of  the  aetiology  of  liver  abscess. 

(1)  Though  common  in  Europeans  in  the  tropics, 
liver  abscess  is  rare  among  the  natives.  Thus,  in  the 
native  array  of  India  the  proportion  of  deaths  from 
liver  abscess  to  the  total  mortality  in  1894  was 
only  0*6  per  cent.,  wliereas  in  the  European  army  it 
was  7  "4  per  cent.  Man  for  man,  the  relative  liability 
of  the  European  soldier  and  the  native  soldier  was  as 
95-2  to  4-8. 

(2)  This  disproportion  is  in  spite  of  the  fact  that 
the  native  is  more  liable  to  dysentery  than  the 
European.  Thus,  in  1894,  in  the  Indian  army  the 
admission  rate  among  the  native  troops  for  dysentery 
was  43-8  per  thousand,  whereas  in  the  European 
troops  it  was  only  28 '6 ;  and  in  every  hundred  deaths 
in  the  native  army  4-7  were  from  dysentery,  against 
only  3-8  in  the  European  army.* 

(3)  European  women  in  the  tropics,  though  quite 
as  subject  to  dysentery  as  European  men,  rarely  suffer 
from  liver  abscess ;  children  hardly  ever. 

*  Dr.  Eees  informs  ine  that  liver  abscess  is  more  common 
among  the  natives  of  Nigeria  than  these  figures  seem  to  show  it 
to  be  among  the  natives  of  India.  Among  the  negroes  Dr.  Rees 
informs  me  that  the  mortality  in  dysentery  is  much  higher  than 
among  Europeans  resident  in  Nigeria.  Of  those  negroes  attacked 
witli  dysentery  who  lived  long  enough  many  subsequently  de- 
veloped liver  abscess. 
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(4)  The  rarity  of  liver  abscess  in  temperate 
climates. 

Predisposing  conditions. — The  foregoing  considera- 
tions seem  to  indicate  that  for  the  pi'oduction  of  liver 
abscess  at  least  two  things  are  necessary — a  pre- 
disposing cause,  and  an  exciting  cause.  Dysentery  is 
certainly  not  always  and  alone  both  the  exciting  and 
predisposing  cause.  Were  this  so,  the  native  soldiers 
and  the  European  women  and  children  in  India 
would  suffer  as  frequently  from  liver  abscess  as  do 
the  European  males  there.  Some  additional  factor 
evidently  complicates  the  problem. 

As  liver  abscess  is  developed  principally  in  tropical 
climates  and  in  European  visitors  there,  and  much 
more  rarely  in  the  native,  it  would  seem  that  tropical 
conditions  in  those  unaccustomed  to  them  are  in  some 
Avay  bound  up  with  this  predisposing  element ;  and 
as  liver  abscess  is  rare  in  European  women  and  chil- 
dren, it  would  seem  that  these  conditions  are  in  some 
way  specially  operative  on  European  men.  We  have 
therefore  grounds  for  concluding  that,  in  addition  to 
general  tropical  conditions,  it  must  be  the  greater 
amount  of  exposure  to  which  men,  as  compared  with 
women  and  children,  are  subjected  in  the  course  of 
their  business  and  amusements  ;  or  some  other  con- 
dition, especially  that  one  which  is  relatively  more 
common  in  men  than  in  women  and  children/— over- 
indulgence in  stimulating  food  and  alcoholic  drinks — 
that  constitutes  this  predisposing  cause.  Intemperate 
habits  and  exposure,  doubtless,  lead  to  a  special 
liability  in  men  to  a  hypersemia  and  congestion  of  the 
liver  tissue  by  which  its  resistive  faculty  to  patho- 
logical influences  is  impaired.  In  these  circumstances, 
pathological  influences  which  in  the  healthier  condi- 
tion of  the  organ — such  as  we  assume  to  exist  more 
generally  in  natives  and  in  European  women  and 
children — would  have  been  successfully  overcome, 
gain  the  upper  hand  and  lead  to  suppurative  disinte- 
gration of  the  organ.  In  support  of  this  view  we 
have  the  statement  of  Waring,  that  65  per  cent,  of 
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liver  abscesses  observed  by  him  were  in  alcoholics  ; 
and  it  is  also  said,  that  when  the  native  takes  to 
European  habits  in  the  matter  of  eating  and  drinking, 
his  liability  to  liver  abscess  is  greatly  and  pro- 
portionately increased. 

I  conclude,  therefore,  that  in  the  vast  majority  of 
instances  the  exciting  cause  of  liver  abscess  is  dysen- 
tery :  the  predisposing  cause  hypersemic,  congestive, 
or  degenerative  conditions  incidental  to  tropical  life, 
supplemented  by  such  things  as  exposure  and  un- 
physiological  habits  in  eating  and  drinking. 

Sujyplementary  causes. — It  is  conceivable  that  in 
a  highly  predisposed  liver  exciting  causes  other  than 
dysentery,  such  as  a  blow  or  sudden  aggravation  of 
chronic  congestion  by  chill  or  excess,  may  suffice  at 
times  to  determine  suppuration.  Liver  abscess  is 
most  prone  to  develop  at  the  commencement  of  the 
cold  season.  Further,  one  can  conceive  that  in  a 
hypersemic  liver  struggling  to  resist  dysenteric  sup- 
purative influences  some  third  condition,  such  as  the 
blow,  chill,  or  surfeit  referred  to,  may  contribute  to 
or  determine  the  formation  of  abscess  which,  in  their 
absence,  might  have  been  averted. 

Briefly  stated,  the  causes  of  liver  abscess  are,  first, 
predisposing — hypertemic  and  degenerative  conditions 
of  the  liver  ;  second,  exciting — dysentery,  or  dysentery 
combined  with  chill,  dietetic  excess,  or  traumatism. 

Influence  of  age  and  length  of  residence. — Liver 
abscess  may  occur  at  any  age  after  childhood,  but  is 
most  common  between  twenty  and  forty.  It  is  most 
prone  to  show  itself  during  the  earlier  years  of  residence 
in  the  tropics  (40  per  cent,  in  the  first  three  years), 
although  the  older  resident  is  by  no  means  exempt. 

Infltcence  of  malaria.— Ma\a,ria,  by  causing  fre- 
quent" attacks  of  hepatic  congestion  and  by  lowering 
the  general  vitality,  may  have  some  predisposing 
influence  ;  but,  as  already  pointed  out,  malarial  hepa- 
titis is  essentially  of  a  plastic  and  not  of  a  suppurative 
nature.  It  is  a  common  mistake  to  suppose  that 
malaria  causes  tlie  suppurative  liver  disease  of  the 
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tropics ;  the  two  concur  geographically,  but  are  in  no 
way  fetiologically  identical. 

Organisms  concerned.  —  The  questions  of  the 
organisms  concerned  in  liver  abscess  will  be  dis- 
cussed in  the  section  on  pathology. 

Symptoms.— There  is  great  variety  in  the  group- 
ing of  symptoms  in  liver  abscess.  The  following  is  a 
common  history. 

The  patient,  after  residing  for  some  time  in  the 
tropics,  during  which  he  enjoyed  good  general  health 
and  lived  freely,  was  attacked  by  dysentery.  In  due 
course  he  appeared  to  recover,  and  resumed  work. 
Several  weeks  or  months  elapsed  when,  after  a  wetting, 
or  some  such  incident,  he  began  to  feel  out  of  sorts, 
to  suffer  from  headache,  foul  tongue,  want  of  appetite, 
irregularity  of  the  bowels,  disturbed  nights,  excessive 
and  unaccountable  languor,  irritability  of  temper,  and 
depression  of  spirits.  About  the  same  time  he  began 
to  be  conscious  of  a  sense  of  weight  and  fulness  in  the 
right  hypochondrium.  Later,  he  became  feverish,  par- 
ticularly towards  evening,  the  oncoming  of  the  febrile 
distress  being  sometimes  preceded  by  a  sense  of  chilli- 
ness. At  times  he  had  sharp  stabbing  pain  in  the 
right  side  in  the  region  of  the  liver,  perhaps  a  dry 
cough  and,  possibly,  a  gnawing,  uncomfortable  sen- 
sation or  pain  in  the  right  shoulder.  His  friends 
observed  that  his  face  had  become  muddy  and  hag- 
gard. He  was  uneasy  if  he  lay  on  his  left  side.  The 
quotidian  rise  of  temperature  now  became  a  regular 
feature,  the  thermometer  every  evening  touching 
102"— sometimes  more,  sometimes  less — and  sink- 
ing to  near  normal  by  morning.  He  now  began  to 
perspire  profusely  at  night,  and  even  during  the  day 
when  he  chanced  to  fall  asleep.  He  had  to  change 
his  sleeping  clothes  once  or  even  twice  every  night  on 
account  of  the  drenching  sweats.  On  examination  it 
is  found  that  the  patient  is  somewhat  emaciated  ;  his 
complexion  thick  and  muddy;  his  pulse  80  to  100; 
his  tongue  is  furred  and  yellowish  ;  the  palms  of  his 
hands  and  soles  of  his  feet  are  cold  and  clammy.  As 
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he  lies  on  his  back  it  is  obvious,  on  inspection,  that 
the  epigastrium  is  too  full  for  one  so  emaciated  ;  and 
it  is  seen  that  the  breathing  is  shallow  and  mainly 
thoracic.  The  right  rectus  muscle  is  found  to  be 
rigid.  Considerable  discomfort,  if  not  pain,  is  elicited 
by  attempts  at  palpation  and  percussion  over  the 
right  hypochondrium.  The  liver  dulness  extends  an 
inch  too  high,  and  an  inch  or  more  beyond  the  costal 
border  in  the  nipple  line ;  posteriorly,  it  rises  to 
about  the  eighth  rib  in  the  line  of  the  angle  of  the 
scapula.  It  is  further  observed  that  the  line  of  dul- 
ness is  arched  along  its  upper  border  ;  and  that  it  is 
not  materially  altered  by  changes  of  position,  unless 
it  be  on  standing,  when  the  lower  margin  descends 
markedly  in  the  epigastrium.  Percussion  below  the 
right  costal  border,  on  deep  inspiration,  gives  rise  to 
much  uneasiness  or  even  to  acute  pain.  Very  likely 
one  or  two  tender  spots  can  be  discovered  on  firm 
pressure  being  made  with  the  finger  tips  in  some  of  the 
lower  right  intercostal  spaces,  or  below  the  right  costal 
margin.  The  spleen  is  not  usually  enlarged.  Aus- 
cultation may  detect  pleuritic  friction  somewhere  over 
the  base  of  the  right  lung,  or  peritoneal  friction  over 
the  liver  itself.  The  urine,  free  from  albumin,  is  scanty, 
high-coloured,  and  deposits  qepibja*- urates  on  cooUng. 

As  the  case  progresses  emaciation  increases ;  hectic 
with  drenching  nocturnal  sweats  continues  ;  the  liver 
dulness  and  pain  may  further  increase  ;  or  the  general 
enlargement  may  somewhat  subside,  and  percussion 
may  reveal  a  pronounced  local  bulging,  upwards  or 
downwards.  If  the  abscess  which  has  now  formed 
is  not  relieved  by  operation,  after  months  of  illness 
the  patient  may  die  worn  out ;  or  the  abscess,  which 
has  now  attained  enormous  dimensions,  may  burst 
into  the  right  lung  or  pleura,  or  elsewhere,  and  be  dis- 
charged, and  either  recovery,  or  death  from  continued 
hectic  and  exhaustion  or  from  some  intercurrent 
complication,  ensue. 

The  great  variety  in  the  un/ency  of  symptoms.—- 
Although  the  foregoing  is  a  fairly  common  history  in 
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liver  abscess,  there  are  many  instances  in  which  the 
initial  symptoms  are  much  more  urgent,  and  in  which 
the  disease  progresses  much  more  rapidly.  In  other 
instances  subjective  symptoms  are  almost  entirely 
absent ;  or  so  subdued  that  the  true  nature  of  the  case 
may  be  entirely  misapprehended  until  the  abscess 
bursts  through  the  lung  or  bowel,  or  a  fluctuating 
tumour  appears  in  the  neighbourhood  of  the  liver ;  or, 
perhaps,  not  until  after  death,  when  the  unsusiDected 
abscess  is  discovered  on  the  post-mortem  table. 

Fever. — In  an  acute  sthenic  case  the  initial  in- 
flammatory fever  may  run  fairly  high  and  persist  for 
some  time.  Later,  when  it  may  be  assumed  that  pus 
has  formed,  the  fever  becomes  distinctly  quotidian 
and  intermittent  in  type,  the  morning  temperatures 
being  normal,  or  only  slightly  above  normal,  the 
evening  rising  to  101°  or  102°,  or  a  little  over  or 
under  this.  Sometimes  evening  temperatures  of  103°, 
rarely  of  104°,  are  registered.  In  the  asthenic  and 
msidious  type,  at  first  there  may  be  short  flashes  of 
feverishness  at  more  considerable  intervals,  to  be 
followed  later  by  a  steadier  fever  of  a  hectic  type,  as 
in  the  suppurative  stage  of  the  sthenic  cases.  In 
either  type  there  may  be  afebrile  intervals  of  several 
days'  duration  ;  and  in  either  there  may  also  occur, 
concurrently  witli  aggravations  of  the  local  conditions, 
spells  of  continued  high  temperature.  Occasionally' 
though  rarely,  liver  abscess  may  be  unattended  by 
fever  of  any  description  whatever. 

Ri(jors.~ln  the  classical  descriptions  of  liver 
abscess  the  occurrence  of  violent  rigor  is  generally 
mentioned  as  a  notable  sign  of  the  formation  of  pus 
Undoubtedly  such  a  rigor  does  at  times  signalise  this 
event ;  but  it  is  by  no  means  constant,  and  its  absence 
IS  no  guarantee  that  abscess  has  not  formed.  Gener- 
ally the  evening  rise  of  temperature  is  preceded  by 
a  sense  of  chilliness,  sometimes  by  a  more  marked 
ngor  simulating,  in  the  regularity  of  its  recurrences 
and  m  its  severity,  the  rigor  of  a  quotidian  malarial 
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Sweating,  particularly  nocturnal  sweating,  and 
of  a  very  profuse  character,  is  an  almost  invariable 
accompaniment  of  liver  abscess.  The  patient's 
clothes  may  be  literally  drenched  with  perspiration. 
Even  during  the  day — particularly,  as  already  men- 
tioned, if  he  chance  to  fall  asleep — the  sweat  may 
stand  in  beads  upon  the  forehead  and  around  the 
neck.  This,  like  most  of  the  other  symptoms,  may 
be  temporarily  absent,  or,  in  a  small  proportion  of 
cases,  trifling. 

The  complexion  is  generally  muddy,  cachectic, 
and  slightly  icteric-looking  ;  marked  jaundice,  how- 
ever, is  uncommon. 

Wasting  is  generally  decided  and  progressive. 

Eheumatic-like  pains  and  swelling  of  the  hands 
and  feet,  such  as  occur  in  chronic  septic  affections, 
are  sometimes  to  be  noted.  They  usually  disappear 
rapidly  when  the  abscess  bursts  or  is  opened,  and 
free  drainage  is  established. 

Pain  of  some  description  is  rarely  absent.  In  a 
few  exceptional  cases  there  is  no  pain ;  such  a  patient 
may  declare  that  he  does  not  know  that  he  has  a 
liver. 

There  are  several  types  of  pain— local  and  sym- 
pathetic—associated with  liver  abscess.  Complaint 
is  almost  invariably  made  of  a  sense  of  fulness  and 
of  a  sense  of  weight  in  the  region  of  the  liver,  not 
infrequently  referred  to  the  infra-scapular  region. 
Stabbing,  stitch-like  pain,  increased  by  pressure,  and 
especially  by  deep  inspiration,  coughing,  and  all 
sudden  jarring  moveaients,  is  very  common,  and  prob- 
ably indicates  peri-hepatitis  from  proximity  of  the 
abscess  to  the  surface  of  the  organ.  Percussion,  or 
firm  palpation,  especially  if  practised  during  deep 
inspiration  and  below  the  ribs  in  front,  generally 
causes  smart  pain  and  decided  shrinking,  the  rectus 
muscle  starting  up  as  if  to  protect  the  subjacent 
inflamed  parts.  Pain  on  swallowing,  at  the  moment 
the  bolus  of  food  traverses  the  lower  end  of  the 
oesophagus  was  mnntioned  to  me  by  a  medical  man, 
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Iiimself  the  subject  of  hepatic  abscess,  as  being  a 
marked  symptom  in  his  own  case.  Pain  on  firm 
pressure  with  the  finger  tips  in  an  intercostal  space, 
and  over  a  limited  area,  is  a  common  and  valuable 
localising  sign.  Among  the  sympathetic  pains  may 
be  mentioned  shooting  pains  radiating  over  the  chest 
and  down  the  right  flank  and  hypochondrium. 

Pain  in  the  right  shoulder. — This  symptom  is 
present  in  about  one-sixth  of  the  cases.  It  may  be 
persistent,  or  it  may  intermit ;  it  may  radiate  to  the 
side  of  the  neck,  or  to  the  region  of  the  scapula,  or 
down  the  arm ;  or  it  may  be  limited  to  the  shoulder 
tip  and  clavicular  region.  In  some  instances  it  is  of 
a  dull,  gnawing,  aching  character ;  in  some  it  is  more 
acute  ;  and  in  some  it  may  be  represented  by  a  burnino- 
sensation,  as  if  the  surface  of  the  skin  had  been  flayed 
by  a  blister.  This  symptom  is  a  reflex  transmitted 
trom  the  hepatic  terminals  of  the  phrenic  through  the 
fourth  cervical  to  the  branches  of  the  cervical  and 
oi-achial  plexuses. 

Oouffh  of  a  dry,  hacking  character,  doubtless 
also  a  reflex  from  irritation  of  the  diaphragm,  or  from 
an  inflamed  condition  of  lung  or  pleura  over  the  seat 
ot  abscess,  is  not  uncommon.  When  the  abscess 
discharges  through  the  lung,  cough  is  sometimes  verv 
severe  and  may  cause  vomiting. 

Respiration  is  generally  shallow  and  proportion- 
ately rapid.  This  is  partly  symptomatic  of  the 
attendant  fever ;  oftener  it  is  owing  to  the  fact  that 
tuller  inspiration  is  attended  with  stitch.  Sometimes 
the  breathing  is  entirely  thoracic,  the  lower  part  of 
the  chest  seeming  to  be  fixed-especially  the  ricrht 
SKle—and  the  diaphragm  almost  motionless, 
fh.  i  1  7'!"^'^^'^  i«  "dually  dorsal  or  right  dorsal, 
the  body  being  somewhat  bent  towards  the  right  side 
and  the  right  leg  perhaps  slightly  drawn  up.  When 
the  patient  stands  a  stoop  to  the  right  may  be  notice- 
able^   Lying  on  the  left  side  generally  causes  pain 

preTsu'ir^n? °"  or  discomfort  from'  the 

pressure  of  the  enlarged  liver  on  the   heart  and 
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stomach.     Occasionally  the  decubitus  is  indifferent, 
or  even  on  the  left  side. 

The  digestive,  organs  are  usually  disturbed  and  the 
tongue  is  coated.  Vomiting  may  occur  from  time  to 
time,  arising  either  from  pressure  on  the  stomach 
by  the  swollen  liver  or  as  an  expression  of  gastric 
catarrh ;  appetite,  as  a  rule,  is  poor ;  flatulence  may 
be  troublesome ;  the  bowels  are  confined  or  irregular, 
or  there  may  be  diarrhoea  or  dysentery.  In  the  case 
of  concurrent  dysentery,  it  may  be  noted  sometimes 
that  the  hepatic  and  dysenteric  symptoms  alternate  in 

severity.  .  . 

The  m-ea  of  hepatic  j)ercussion  dulness  is  usually 
extended  upwards  and  downwards,  and  sometimes 
horizontally.    The  extension  may  be  general,  especially 
in  the  earlier  stages;  later,  careful  outlining  of  the 
upper  and  lower  boundaries  may  discover  a  limited 
and  dome-like  increase  in  one  direction,  most  signifi- 
cant if  upwards.    The  upper  line  of  dulness  is  not,  as 
a  rule,  horizontal,  as  in  hydrothorax ;  almost  invari- 
ably on  approaching  the  spine,  it  trends  downwards 
more  markedly  than  in  hydrothorax  or  empyema. 
Variations  in  the  extent  of  the  dulness  may  take  place 
from  time  to  time,  and  sometimes  very  rapidly  de- 
pending on  fluctuations— not  in  the  size  of  the  Iner 
abscess,  but  on  the  varying  and  relative  amounts  ot 
local  and  general  hepatic  congestion.    One  sometimes 
finds  even  a  narrow  hepatic  dulness  in  the  nipple  line 
with  a  great  increase  in  the  axillaiy  or  scapular  lines. 
In  one  case  the  lower  border  of  the  liver  may  be 
as  low  as  the  umbilicus ;  in  another,  especially  m  tront, 
it  may  be  well  inside  the  costal  margin.  Diagnosis 
in  the  latter  type  of  case  is  diflicult,  and  depends 
rather  on  the  nature  of  the  fever,  and  on  the  history 
and  general  condition,  than  on  local  signs. 

Splenic  enlargement  may  be  present  even  when 
there  is  no  malarial  complication.  This  is  rare  how- 
ever and,  in  uncomplicated  cases,  is  seldom  great,  i 
have  seen  splenic  tumour  closely  simulated  by  abscess 
in  the  left  lobe  of  tlie  liver. 
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can  be  elicited  ;  it  is  seldom,  however,  as  lias  already 
been  insisted  on,  that  careful  inquiry  fails  to  bring 
out  some  story  of  previous  bowel  disturbance  more 
or  less  urgent.  In  a  few  instances  liver  abscess 
of  tropical  origin  does  not  declare  itself  until  the 
patient  has  been  several  years  resident  in  a  temperate 
climate  and  quite  outside  the  endemic  area. 

The  incidence  of  the  symj^toms  is  equally  variable. 
Some  cases  commence  with  marked  sthenic  fever, 
much  local  pain,  great  tenderness  and  hepatic  en- 
largement, signs  of  suppuration  as  rigor,  hectic, 
and  local  bulging,  rapidly  supervening.  Others, 
again,  commence  so  insidiously  that  the  patient  can 
hardly  say  when  he  first  began  to  feel  ill  ;  perhaps 
there  may  be  a  history  of  slow  deterioration  of  the 
general  health  during  a  year  or  longer  before  definite 
hepatic  symptoms  show  themselves.  The  former  type 
seems  to  be  the  more  common  in  the  young  and  robust 
newcomer  to  the  tropics  ;  the  lattei",  in  the  more  or 
less  cachectic  and  old  resident.  Between  these 
extremes  there  is  endless  variety. 

Duration  of  the  disease. — Liver  abscess  may  run 
its  course  in  three  weeks.  Generally  it  is  an  affair 
of  several  months.  Sometimes  it  may  run  on  for 
a  year  or  even  longer ;  particularly  so  if  it  burst 
through  the  lung  and  drainage  be  imperfect,  in  which 
event  the  cavity  may  keep  on  bursting  and  refilling 
at  intervals  for  almost  an  indefinite  period. 

Terminations.  —  Apart  from  operative  inter- 
ference, liver  abscess  may  terminate  in  various  ways. 
It  may  end  in  spontaneous  rupture  leading  to  death 
or  recovery.  Death  may  also  be  brought  about  in 
other  ways — by  the  severity  of  the  local  disease ;  by 
prolonged  hectic  and  exhaustion  ;  by  concun-ent 
dysentery ;  or  by  intercurrent  disease  as  pneumonia, 
pulmonary  abscess,  empyema,  peritonitis.  Recovery 
may  also  ensue  on  the  abscess  becoming  encysted,  or, 
possibly,  absorbed. 

Rwpture  of  the  abscess. — Rendu  in  a  series  of  563 
instances  of  abscess  of  the  liver,  compiled  fi'om  various 
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sources,  gives  an  interesting  taole  showing  the  direc- 
tion of  rapture  in  159  (28  per  cent.)  of  the  cases 
which  opened  spontaneously.  This  table  may  be 
summarised  as  follows  : — • 

Eu2)tiu'e  occurred  into  the  pericardium  in  1  case  0'13  j^er  cent. 


pleura 

31 

>) 

5-5 

lung 

peritoneum 

59 

I) 

10-5 

39 

J? 

6-9 

colon 

6 

1 

stomach  and 

duodenum 

8 

>> 

1-4 

bile  ducts 

4 

)j 

0-7 

vena  cava 

3 

») 

0-5 

kidney 

2 

0-3 

lumho-iliac 

region 

6 

1 

From  this  it  will  be  seen  that  about  28  per  cent,  of 
liver  abscesses  rupture  spontaneously,  most  generally 
into  the  lung  or  pleura. 

Ruftim-e  into  the  lung. — If  rupture  takes  place 
into  the  lung  the  abscess  contents  may  be  sud- 
denly discharged,  mouthful  after  mouthful  of  pus 
mixed  with  blood  welling  up  or  beina:  coughed  up. 
In  a  few  instances,  in  such  circumstances,  death  has 
occurred  suddenly  from  the  flooding  of  the  lungs 
with  pus.  More  commonly  the  dischai'ge  is  effected 
gradually,  a  few  drachms  being  brought  up  with  each 
cough ;  in  the  aggregate  this  discharge  may  amount 
perhaps  to  five  or  ten  ounces  in  the  twenty-four  hours. 
In  favourable  cases  the  daily  amount  expectorated 
gradually  diminishes  until  all  discliarge  ceases  and  the 
patient  recovers.  Frequently,  however,  a  deceptive 
arrest  of  discharge  and  cessation  of  cough  are 
followed  by  a  rise  of  temperature,  which  had  become 
normal  on  the  occurrence  of  rupture.  With  this 
there  may  be  a  reappearance  of  the  night  sweats. 
In  a  few  days  cough  and  expectoration  return  as 
before  and  fever  once  more  subsides.  This  process  of 
alternate  emptying  and  refilling  of  the  abscess  cavity 
may  recur  many  times  before  recovery  finally  takes 
place.    In  some  cases  it  continues  for  months,  and 
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may  fiua  Uy  wear  out  the  patient.  Abscess  may  form 
in  the  lung ;  or  a  sudden  and  fatal  hiemoptj'sis  be 
brought  about  by  ulceration  opening  some  largo 
pulmonary  vessel.  In  some,  expectoration  never 
altogether  ceases  ;  if  accompanied  by  fever  this  per- 
sistency indicates  imperfect  drainage,  or,  possibly,  the 
presence  of  a  second  and  unruptured  abscess. 

Characters  of  the  expectorated  liver  pus.  —  The 
appearance  of  expectorated  liver  pus  is  almost  pathog- 
nomonic. In  colour  it  is  chocolate  brown  ;  in  con- 
sistence it  is  viscid  and  jelly-like.  It  may  be  streaked 
with  blood ;  sometimes  the  expectoration  may  be 
almost  entirely  pure  blood.  Not  infrequently  these 
hsemorrhagic  cases  are  regarded  and  treated  as  ex- 
amples of  ordinary  haemoptysis.  Presumably,  in  the 
majority  of  instances,  this  blood  comes  from  the  wall 
of  an  abscess  jarred  and  torn  by  the  succussion  of  the 
harassing  cough.  Under  the  microscope  expectorated 
liver  pus  exhibits  the  appearance  to  be  presently 
described  (p.  392). 

Eupture  into  the  jileura  leads  to  sudden  deA-elop- 
ment  of  evidences  of  pleural  effusion,  which,  unless 
relieved  by  drainage,  may,  in  its  turn,  give  rise  to 
all  the  signs  of  empyema,  and  terminate  in  death,  or 
in  rupture  through  the  lung  or  chest  wall. 

Rupture  ivto  the  stomach  is  generally  signalised 
by  vomiting  of  the  characteristic  pus  and,  at  all 
events  temporarily,  by  cessation  of  local  symptoms 
and  fever. 

Rupture  into  the  boioel  may  cause  diarrhoea, 
the  pus  more  or  less  altered  appearing  in  the  stool. 
This  is  an  occurrence  that  is  frequently  overlooked. 

Rupture  into  pericardium,  into  peritoneum,  or 
into  a  blood-vessel  is  almost  necessarily  and  rapidly 
fatal. 

Rupture  through  the  skin  is  said  to  be  the  most 
favourable,  though  a  rare,  termination  of  liver  abscess. 

Morlality.  —  Kouis  (203  cases),  m  Algiei-s 
observed  a  mortality  of  80  per  cent.  ;  Castro  (11.5 
cases),  in  Egypt,  a  mortality  of  72-5  per  cent,  or, 
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eKcludini?  cases  operated  on,  of  76  per  cent.  In  the 
Indian  army,  during  the  period  1891-94  (prior  to 
which  abscess  of  the  Uver,  in  the  statistical  returns, 
is  not  separated  from  hepatitis),  and,  presumably^ 
including  cases  operated  on,  the  mortality  was  5/w 
per  cent. 

Causes  of  death.— Iri  Rouis's  162  fatal  cases  the 
causes  of  death  are  stated  as  follows  :  —  Severity 
of  the  local  disease,  or  through  the  associated  dysen- 
tery, 125  ;  bursting  of  the  abscess  into  the  peritoneal 
cavity,  12;  into  the  pleura,  11  ;  gangrene  of  abscess 
wall,  3  ;  peritonitis,  3  ;  pneumonia  from  effusion  of 
liver  pus  into  the  lung,  3  ;  rupture  of  adhesions,  2  ; 
pneumonia,  2  ;  rupture  into  the  pericardium,  1. 

Moa-bid  anatomy. — It  may  be  inferred  from 
the  symptoms  that  in  the  early  stages  of  suppurative 
hepatitis  there  is  general  congestion  and  enlargement 
of  the  liver  ;  in  some  instances  this  condition  may  be 
more  or  less  confined  to  one  lobe  or  even  part  of  a 
lobe.    Later,  as  we  know  more  especially  from  obser- 
vations in  cases  that  have  died  from  the  attendant 
dysentery,  one  or  more  greyish,  ill-defined,  amemic, 
circular  patches,  half  to  one  inch  or  thereabouts 
in  diameter,  in  which  the  lobular  structure  of  the 
gland   cannot  be   made  out,  are   formed.  These 
"rey  spots  are  very  evident  on  section  of  the  organ. 
A  drop  or  two  of  a  reddish,  gummy  pus  may  be 
expressed  from  the  necrotic  patches — for  such  they 
are.    Still  later,  the  centres  of  the  patches  liquefy  and 
distinct  but  ragged  abscess  cavities  are  formed.  An 
abscess  thus  commenced  extends  partly  by  molecular 
breaking  down,  partly  by  more  massive  necrosis  of 
portions  of  its  wall;   partly  by  the  formation  of 
additional  foci  of  softening  in  the  neighbourhood  and 
subsequent  breaking  down  of  the  intervening  septa. 
The  walls  of  such  an  abscess  have  a  ragged  and  rotten 
appearance.    Spherical  on  the  whola,  there  may  be 
one  or  more  diverticula  extending  from  the  main 
cavity  ;  or  contiguous  abscesses  may  break  into  each 
other  and  communicate  by  a  sinus.    Occasionally  a 
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thickened  blood-vessel  is  met  with  stretching  across 
the  cavity.  Though  the  pus  and  detritus  lying  on 
the  abscess  wall  are  viscid  and  adhesive,  there  is  no 
notable  exudation  of  lymph  either  lining  the  cavity, 
or  in  the  still  living  liver  tissue  beyond.  There  is 
a  peripheral  zone  of  hyperemia  ;  beyond  this  zone  the 
gland  may  appear  normal  or  simply  congested 

Number  and  size  of  abscesses. — Liver  abscess  may 
be  single  or  multiple.  If  multiple,  there  may  be  two, 
three,  or  many  abscesses.  Zancarol's  statistics,  apply- 
ing to  562  cases,  give  the  proportion  of  single  to 
multiple  abscess  cases  as  three  of  the  former  to  two 
of  the  latter. 

When  single  the  abscess  sometimes  attains  a  great 
size.  Frequently  it  is  as  large  as  a  cocoanut  or  even 
larger;  it  has  happened  that  the  entire  liver,  witli 
the  exception  of  a  narrow  zone  of  hepatic  tissue,  has 
been  converted  into  a  huge  abscess  sac.  When 
multiple  the  individual  abscesses  are  generally  smaller, 
ranging  in  size  from  a  filbert  to  an  orange. 

As  might  be  expected  from  considerations  of  the 
relative  size  of  the  parts,  abscess  is  more  common  in 
the  right  than  in  the  left  and  smaller  lobes.  Eoux 
gives  the  proportions  in  639  cases  as  70"85  per  cent, 
right  lobe,  3  per  cent,  left  lobe,  and  0*3  per  cent, 
lobus  spigelii. 

Adhesions  to  surrounding  organs  are  frequently, 
though  not  invariably,  formed  as  the  abscess  ap- 
proaches the  surface  of  the  liver.  In  this  way  the 
danger  of  intra-peritoneal  extravasation  is  usually 
averted. 

Pulmonary  injfammation  and  abscess  from  escape 
of  liver  pus  into  the  lungs  are  sometimes  discovered 
post-mortem.  Generally  the  pulmonary  abscess  com- 
municates with  the  mother  abscess  in  the  liver  by 
a  small  opening  in  the  diaphragm. 

Liver  pus.  —  As  already  mentioned,  the  naked- 
eye  ajjpearance  of  liver  pus  is  peculiar.  When  newly 
evacuated  it  is  usually  chocolate-coloured  and  streaked 
with,  or  mixed  with  larger  or  smaller  clots  or  streaks 
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of  blocd,  and  here  and  there  with  streaks  of  a  clear 
mucoid  material.  It  is  so  thick  and  viscid  that  it 
will  hardly  soak  into  the  dressings,  but  lies  on  the 
surface  of  the  gauze  like  treacle  on  bread  ;  spreading 
out  between  the  skin  and  the  dressing,  and  finding  its 
way  past  the  edge  of  the  latter  rather  than  penetrat- 
ing it.  When  quite  fresh,  here  and  there  little  islands 
of  yellowish  what  may  be  described  as  laudable  pus 
may  be  made  out  in  the  brown  mass.  Sometimes  it 
contains  considerable  pieces  of  necrotic  tissue.  Occa- 
sionally, from  admixture  of  bile,  the  abscess  contents 
are  green-tinged.  Liver  purulage  has  always  a  pecu- 
liar mawkish  odour  j  it  is  rarely  offensive,  unless 
the  abscess  lie  near  the  colon,  in  which  case  it  mav 
have  a  fsecal  odour.  Under  the  microscope  many 
blood  corpuscles  are  discoverable,  besides  much  broken- 
down  liver  tissue,  large  granular  pigmented  spherical 
cells,  debris,  oil  globules,  htematoidin  crystals  and, 
occasionally,  Charcot- Ley  den  crystals,  amoebae,  leu- 
cocytes, and  the  ordinary  pyogenic  bacteria. 

Amoeha  coli  and  pyogenic  orgcmisms. — According 
to  my  experience  of  tropical  abscess  of  the  liver 
seen  in  England,  Amoeba  coli  can  be  detected  in  con- 
siderably over  half  the  cases.  This  agrees  with 
Kartulis's  experience  in  Egypt,  and  that  of  others 
elsewhere.  I  have  observed  in  a  good  many  instances 
in  which  I  have  failed  to  detect  the  amreba  in  the 
aspirated  liver  pus,  or  in  the  pus  which  escaped  at  the 
time  of  operation,  that  the  parasite  appeared,  often  in 
great  profusion,  four  or  five  days  later  in  the  discharge 
from  the  drainage-tube.  I  have  seen  them  in  these 
circumstances  in  strings  of  eight  or  ten,  the  string-like 
arrangement  suggesting  that  they  had  developed  in 
some  tube,  .such  as  a  blood-vessel.  The  amoeba;  per- 
sist in  the  discharge  until  the  abscess  has  healed.  It 
is  justifiable  to  infer  from  the  absence  of  amoebae  in 
the  pus  constituting  what  might  be  called  the  body  of 
the  abscess,  and  their  appearance  in  the  pus  coming 
from  the  walls  of  the  abscess  a  few  days  later,  that  the 
habitat  of  the  parasite  is  not  so  much  the  pus  occupying 
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the  general  abscess  cavity  as  that  immediately  in 
contact  with  the  wall  and  the  breaking-down  tissues 
themselves.  This  is  an  inference  entirely  in  harmony 
with  Councilman  and  Lafleur's  demonstration,  con- 
firmed by  Marshall  [Brit.  Med.  Jottrn.,  June  10,  1899), 
of  the  parasite  in  the  still  living  tissues  around  the 
abscess.  In  my  experience  the  presence  of  the 
amoeba  does  not  affect  prognosis  unfavourably  ; 
Lafleur  ("System of  Medicine,"  Allbutt,  vol  ix.,  1897) 
says  it  does  ;  I  cannot  agree  with  him,  as  I  have 
many  times  seen  amoebic  liver  abscess  cases  recover 
completely  and  rapidly  after  operation. 

Other  protozoa  have  been  found  in  liver  pus. 
Thus  both  Grimm  and  Berndt  have  found  numerous 
active  flagella  therein.  Some  time  ago,  in  the  ex- 
pectorated pus  from  a  liver  abscess  dischargmg 
through  the  right  lung,  1  found  a  ciliated  nifusorium 
resembling  Balantidium  coli. 

In  the  pus  of  a  large  proportion  of  liver  abscesses, 
both  microscopic  examination  and  culture  may  fail  to 
detect  the  usual  pyogenic  micro-organisms.  To  har- 
monise this  well-established  fact  with  modern  views 
on  the  cause  and  nature  of  the  suppurative  process, 
it  has  been  suggested  that,  though  in  these  sterile 
abscesses  micro-organisms  had  originally  been  present, 
they  had  subsequently  died  out.  This  view  receives 
a  measure  of  support  from  the  fact  that  m  a  propor- 
tion of  instances  there  is  no  difficulty  m  demonstrat- 
ing in  the  pus  the  ordinary  pyogenic  bacteria  and, 
sometimes,  the  Bacterium  coli  comimme.  It  by  no 
means  follows  from  this,  however,  that  bacteria  are  a 
necessary  factor  in  the  production  of  all  liver  abscesses. 

Encystr,ient.-ln  rare  instances  the  pus  of  liver 
abscess,  instead  of  possessing  the  chocolate  colour 
and  viscid  consistency  described  above,  is  yellow  and 
creamy.  This  is  particularly  the  case  when  the 
abscess  becomes  encysted-an  occasional  event.  Ihe 
walls  of  these  encysted  abscesses  are  thick,  smooth, 
resistant,  and  fibrous.  In  time  their  conten  s 
become   cheesy,  and   ultimately   cretified  ,   in  the 
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latter  event  the  cyst  slirivels  up  and  contracts  to  a 
siUcill  size 

'pathology. -The  pathology  of  liver  abscess  has 
been  a  fruitful  source  of  speculation  and  controversy. 
Much  confusion  has  crept  into  the  question  _  from 
attempts  to  separate,  ajtiologically  and  pathologically, 
multiple  from  single  liver  abscess.  The  former  is 
often  called  "  pyfemic  abscess"  or  "dysenteric 
abscess,"  and  has  been  set  down  as  being  the  pecuhar 
sequel  of  dysentery  ;  the  latter  has  been  called  and 
considered  the  "  tropical  abscess  "  far  excellence,  and 
regarded  as  idiopathic  and  entirely  unconnected  with 
dysentery. 

As  already  pointed  out,  a  careful  examination  ot 
cases  and  statistics  shows  that  both  forms  of  abscess, 
single  and  multiple  alike,  are,  in  the  vast  majority 
of  instances,  clearly  associated  with  dysentery.  The 
dysenteric  association,  therefore,  will  not  hold  as  a 
basis  of  classification  and  distinction.  In  their 
respective  clinical  histories,  in  their  symptouis,  in 
the  characters  of  their  walls  and  contents,  in  the 
frequent  presence  of  Amoeba  coli,  single  and  multiple 
abscesses  are  practically  identical.  The  only  differ- 
ence between  them  is  a  numerical  one ;  also  a  cir- 
cumstance quite  inadequate  to  base  a  doctrine  of 
specific  distinction  on. 

The  view  which  I  incline  to  hold  on  this  subject 
has  already  been  partly  indicated  in  the  section  on 
aitiology.    There  are  two  factors  which  are  princi- 
pally concerned  in  the  production  of  liver  abscess  : 
(1)  the  predisposing— weakening    of  the  resistive 
faculty  of  the  liver  by  chronic  congestion  or  tissue 
degeneration,   and,  perhaps,    other   subtle  changes 
brought  about  by  a  combination  of  climatic,  dietetic, 
and  otiier  tropical  conditions;   (2)  the  exciting — 
some  micro-organism,  streptococcus,  staphylococcus. 
Bacterium  coli  commune,  amoiba,  or  other  parasite 
which,  coming  from  the  ulcerated  dysenteric  colon, 
or  by  way  of  the  portal  circulation  (Marshall  has 
recently  demonstrated  Aiiuf^ha  coli  in  a  thrombus  in 
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a  branch  of  this  vessel),  gains  access  to  the  liver  and 
proliferates  in  the  weakened  tissues.  In  at  least 
90  per  cent,  of  cases  the  pyogenic  micro-organism  is 
derived  from  dysenteric  processes  in  the  colon. 
"Whether  the  resulting  abscess  be  single  or  multiple 
is  more  or  less  a  matter  of  accident.  If  the  weakened 
liver  is  efficiently  inoculated  at  one  point  only,  there 
is  only  one  abscess  ;  if  at  many  points,  then  there  is 
multiple  abscess.  This  is  virtually,  in  a  sense,  Budd's 
theory  expressed  in  modern  terms. 

An  apparently  weighty  objection  to  this  view  is 
sometimes  urged.  Why,  it  is  asked,  if  liver  abscess 
be  the  result  of  septic  absorption  from  a  dysenteric 
ulcer,  is  it  not  a  common  sequel  of  typhoidal  or  of 
tuberculous  ulceration  in  the  tropics  ?  Macleod  has 
met  this  objection  very  ingeniously  and,  I  believe,  to 
a  certain  extent,  correctly.  He  points  to  the  fact 
that  typhoidal  and  tuberculous  ulcerations  are  surface 
lesions  unattended  with  abscess  formation  in  the  wall 
of  the  bowel.  In  their  case  there  is  free  escape  of 
the  products  and  germs  of  ulceration  ;  whereas  in 
dysenteric  lesions,  in  addition  to  the  superficial 
ulceration,  there  is  often  what  is  really  abscess  for- 
mation with  burrowing  and  I'etention  of  pus  below 
the  mucous  membrane,  and  therefore  great  liability 
to  entrance  of  micro-organisms  into  the  radicles  of 
the  portal  vein.  Liver  abscess,  therefore,  according 
to  this  view,  is  a  p)'^jemic  pi"0cess.  Often,  however, 
it  must  be  confessed,  the  dysenter}'^  preceding  liver 
abscess  appears,  judging  from  the  symptoms,  to  be  of 
the  catarrhal  rather  than  of  a  more  severe  type. 

To  what  extent  Amoeba  coli  is  concerned  as  an 
occasional,  or  even  common,  cause  of  liver  abscess  it 
is  as  yet  impossible  to  state.  But  if  we  watch  the 
movements  of  this  animal  on  the  warm  stage ;  and  if 
we  reflect  that  it  lives  and  wanders  about  in  the 
same  very  active  way  among  the  structures  forming 
the  walls  of  the  liver  abscess,  and  even  in  what  are 
comparatively  sound  tissues,  preceding,  as  it  were, 
the  suppuration ;  and  consider  that  it  lives  a,t  the 
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expense  of  these  tissues,  it  is  liavd  to  resist  tlie  con- 
clusion that  the  amceba  operates  as  a  disintegrating 
and  irritating  agency.  Kartulis  suggests  that  it  nray 
act  merely  as  a  carrier  of  pus-forming  bacteria. 
Others  maintain  that  it  is  a  harmless  epiphenomenon, 
incapable  in  any  way  of  inducing  pus-formation. 

Calmette,  in  view  of  the  frequency  with  which  he 
and  others  have  found  liver  abscess  to  be  sterile, 
suggests  that  the  exciting  agency  is  of  a  chemical 
nature,  some  irritating  liquefying  body  derived  from 
the  decomposition  processes  going  on  on  the  surface 
of  the  dysenteric  ulcer. 

Diag:iiosis. — Of  all  the  grave  tropical  diseases 
none  is  so  frequently  overlooked  as  abscess  of  the 
liver.  Acute  sthenic  cases  are  readily  enough  recog- 
nised] not  so  the  insidious  asthenic  cases.  The 
novice  in  tropical  practice  is  some  time  in  realising 
that  grave  disease  of  so  important  an  organ  as  the 
liver  may,  for  a  long  time,  be  unattended  with  urgent 
symptoms,  whether  local  or  constitutional,  or  both. 

The  most  common  mistakes  in  diagnosis  are  : 
(1)  Failure  to  recognise  the  presence  of  disease  of 
any  description,  even  when  an  enormous  abscess  may 
occu])y  the  liver.  (2)  Misinterpretation  of  the  sig- 
nificance and  nature  of  a  basic  pneumonia — a  con- 
dition so  often  accompanying  suppurative  hepatitis. 
(3)  Attributing  the  fever  symptomatic  of  liver 
abscess  to  malaria.  (4)  Mistaking  other  diseases 
for  abscess  of  the  liver  and  vice  verad — for  example, 
hepatitis  of  a  non-suppurative  nature,  such  as  that 
attending  malarial  attacks ;  suppurative  hepatitis 
before  the  formation  of  abscess  ;  syphilitic  disease  of 
the  liver— softening  gummata,  which  are  often  at- 
tended with  fever  of  a  hectic  type ;  pylephlebitis 
suppurating  hydatid  ;  gall-stone  and  inflammation 
of  the  gall-bladder  ;  subphrenic  abscess  ;  abscess  of 
the  abdominal  or  thoracic  wall  ;  pleurisy  ;  encysted 
empyema  ;  pyelitis  of  the  right  kidney  ;  pernicious 
ana;mia;  leucocythaimia ;  scurvy  and  similar  blood 
diseases  associated  with  enlargement  of  the  liver  ; 
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ulcerative  endocarditis.  Any  of  these  may  be 
attended  with  fever  of  a  hectic  type,  increased  area 
of  hepatic  percussion  dulness,  and  pain  in  or  about 
the  liver. 

Many  times  a  correct  diagnosis  can  be  arrived  at 
only  by  repeated  and  careful  study  of  the  case  in 
all  its  aspects.  Golden  rules  in  tropical  practice  are 
to  think  of  hepatic  abscess  in  all  cases  of  progressive 
deterioration  of  health  ;  and  to  suspect  liver  abscess 
in  all  obscure  abdominal  cases  associated  with  even- 
ing rise  of  temperature,  and  this  particularly  if  there 
be'enlargement  or  pain  in  the  liver  and  a  history  of 
dysentery  —  not  necessarily  recent  dysentery.  If 
doubt  exists,  there  should  be  no  hesitation  in  haying 
early  recourse  to  the  aspirator  to  clear  up  diagnosis. 

As  bearing  on  prognosis,  apart  from  the  risk  from 
sudden  rupture  in  some  untoward  direction,  to  over- 
look abscess  of  the  liver  is  a  much  graver  error  than 
to  mistake  some  other  disease  for  liver  abscess  ;  for 
the  chances  of  recovery  from  operation  are  pro- 
portionately prejudiced  by  every  day's  delay.  _ 

Low  pneumonia  of  the  right  base  m  a  tropical 
patient  should  always  be  regarded  with  suspicion  ;  m 
most  instances  it  means  abscess  of  the  subjacent 

liver.  .  , 

Perhaps  the  most  common  error  is  to  regard  tne 
hectic  of  liver  abscess  as  attributable  to  malaria. 
The  regularity  with  which  the  daily  fever  recurs,  the 
daily  chilliness  or  even  rigor  coming  on  about  the 
same  hour,  the  profuse  sweating,  and  other  circum- 
stances so  compatible  with  a  diagnosis  of  malaria,  all 
contribute  to  this  mistake.  So  common  is  the  error 
that  Osier  says  he  hardly  ever  meets  with  a  case  ot 
liver  abscess  which  has  not  been  drenched  witli 
quinine.  My  experience  is  the  same.  I  have  seen 
medical  men  make  this  mistake,  not  only  m  tlieir 
patients,  but  in  their  own  persons.  If  carefully  con- 
sidered, there  are  several  circumstances  which  should 
obviate  so  serious  an  error.  (1)  No  uncomplicated 
ague  resists  quinine  in  full  doses.     (2)  In  malaria. 
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if  the  liver  be  enlarged  the  spleen  is  still  more  so ; 
the  reverse  is  the  case  in  liver  abscess.  (3)  iiie 
Plasmodium  cannot  be  found  in  the  blood  m  non- 
malarial  hepatitis.  (4)  In  liver  abscess  the  fever  is 
almost  invariably  an  evening  one  ;  m  malaria  it  most 
frequently  comes  ou  earlier  in  the  day.  (5)  Quo- 
tidian periodicity,  contrary  to  what  is  the  case  with 
tertian  or  quartan  periodicity,  is  by  no  means 
pathognomonic  of,  or  peculiar  to,  malaria,  (b)  ilie 
almost  invariable  history  of  antecedent  dysentery,  or, 
at  least,  of  bowel  complaint,  in  liver  abscess. 

To  mistake  other  forms  of  suppuration  for  liver 
abscess  is  of  no  great  moment,  because  in  many  of 
the  suppurative  diseases  just  enumerated  the  treat- 
ment  is  the  same  as  for  liver  abscess,  and  no  bad 
result  need  be  looked  for  if  diagnosis  is  not  quite 
accurate.     A  more  serious  error,  however,  is  to  over- 
look the  presence  of  leucocythsemia,  pernicious  anaimia, 
or  scurvy,  and  to  proceed  to  aspirate  an  enlarged  liver 
on  the  supposition  that  the  symptoms  arise  from 
abscess.    Fatal  intraperitoneal  hsemorrhage  from  the 
puncture  has  been  known  to  ensue  in  such  circum- 
stances.   If  any  doubt  exists  on  this  point,  a  micro- 
scopic examination  of  the  blood  should   be  made 
before  proceeding  to  explore. 

A  point  to  note  in  exploring  is,  that  when  the 
instrument  enters  the  liver,  an  up-and-down  pendulum- 
like movement  will  be  communicated  to  the  outer 
extremity  of  the  needle  in  harmony  with  the  rising 
and  falling  of  the  organ  in  respiration.  If  the  needle 
does  not  exhibit  this  movement,  its  point  may  be  in 
an  abscess  cavity,  but  this  abscess  is  not  in  the  liver. 

Treatment. — Plepatitis  which  has  not  proceeded 
to  abscess  formation  should  be  treated,  in  the  absence 
of  dysentery,  with  free  purging  by  the  sulphates, 
massive  hot  poultices,  low  diet,  and  rest  in  bed.  If 
there  be  much  pain,  relief  may  be  afforded  by  either 
wet  or  dry  cupping  over  the  liver,  or  by  leeches 
ar-ound  the  anus.  Ammonium  chloride,  in  twenty-grain 
doses  three  times  a  day,  is  usually  prescribed.  If 


400 


Abscess  of  the  Liver. 


dysentery  be  present,  the  case  should  be  treated  with 
full  doses  of  ipecacuanha,  repeated  once  or  twice  a  day 
for  two  or  three  days,  or  by  a  cautious  use  of  the 
purgative  sulphates,  and  by  poultices,  rest,  and  low  diet. 

When  the  occurrence  of  rigor,  or  the  development 
of  hectic,  or  the  appearance  of  local  bulging,  or  the 
persistency  of  the  fever  and  of  the  local  symptoms, 
gives  grounds  for  suspecting  that  abscess  has  formed, 
active  medication  must  be  suspended,  a  somewhat 
improved  dietary  prescribed,  and  measures  taken 
without  unnecessary  delay  to  locate  by  means  of  the 
aspirator  the  position  of  the  pus. 

When  he  proceeds  to  use  the  aspirator,  the  surgeon 
must  be  prepared  to  open  and  drain  the  abscess  if  pus 
be  discovered  ;  once  diagnosis  is  established,  nothing 
is  gained  by  delay.  By  proceeding  to  open  the  abscess 
at  once  the  shock  of  a  double  operation  is  avoided,  and 
only  one  administration  of  the  anssthetic  is  required. 

To  facilitate  aspiration,  as  well  as  the  subsequent 
operation  if  such  should  be  found  to  be  necessary, 
the  patient  ought  invariably  to  be  placed  under 
an  antesthetic.  Unless  in  very  special  and  excep- 
tional circumstances,  it  is  a  mistake  to  attempt 
exploration  without  this,  for  the  surgeon  ought  to 
proceed  with  deliberation  and  to  feel  himself  at 
liberty  to  make  as  many  punctures  as  lie  may  think 
necessary.  A  medium-  or  full-sized  aspirator  needle 
should  be  used,  as  owing  to  the  nature  of  the  pus 
it  may  not  flow  through  a  cannula  of  small  bore. 

If  there  are  localising  signs,  such  as  a  tender 
spot,  a  fixed  pain,  localised  bulging,  localised  pneu- 
monic crepitus,  pleuritic  or  peritoneal  friction,  these 
should  be  taken  as  indicating,  with  some  probability, 
the  seat,  of  the  abscess  and  the  most  promising  spot 
for  the  exploratory  puncture.  If  none  of  these 
localising  signs  are  present,  then^  considering  the  fact 
that  the  majority  of  liver  abscesses  are  situated  in  the 
upper  and  back  part  of  the  right  lobe,  the  needle 
should,  in  the  first  instance,  be  inserted  intheaxillaiy 
line  in  the  eightli  or  ninth  interspace,  about  an  incli 
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or  an  inch  and  a  lialf  from  the  costal  margin  and  well 
below  the  limit  of  the  pleura.  The  instrument  should 
b3  carried  in  a  direction  inwards  and  slightly  upwards 
and  bMck  wards  and,  if  found  necessary,  to  its  full 
extent.  If  pus  be  not  struck  the  needle  must  be 
slowly  withdrawn,  a  good  vacuum  being  maintained 
the  while  in  case  the  abscess  has  been  transfixed  and 
the  point  of  the  needle  lodged  in  the  sound  tissue 
beyond.  No  pus  appearing  in  the  aspirator  the 
remainder  of  the  dull  hepatic  area  must  be  system- 
atically explored,  both  in  front  and  behind,  regard 
being  had  for  the  lung  and  pleura  on  the  one  hand, 
and  for  the  gall-bladder,  large  vessels,  and  intestine 
on  the  other.  The  peculiar  colour— often  like  dirty 
brown  thick  blood— of  liver  pus  must  not  be  allowed 
to  deceive  the  operator  into  thinking  that  he  has  failed 
to  strike  the  abscess. 

At  least  six  punctures  should  be  made  before  the 
attempt  to  find  pus  is  abandoned.  Provided  there  is 
complete  absence  of  breath  sounds,  of  vocal  fremitus 
and  resonance  over  the  lower  part  of  the  right  lunc, 
and  pus  has  not  been  reached  from  lower  down,  then 
the  pleura  or  lung  may  be  disregarded  and  puncture 
made  anywhere  below  the  line  of  the  nipple  and  angle 
of  the  scapula,  or  wherever  the  physical  signs  suggest. 

The  surgeon  should  be  encouraged  to  make  early 
use  of  the  aspirator  by  the  fact  that  its  employment, 
even  where  no  pus  is  discovered,  is  not  infrequently 
followed  by  rapid  improvement  in  all  the  symptoms  • 
many  such  cases  are  on  record.  Hepatic  phlebotomy' 
as  Dr.  George  Harley  designated  the  removal  from  the 
liver  of  a  few  ounces  of  blood  by  the  aspirator  needle, 
IS  a  measure  of  proved  value  in  hepatitis.  With  due 
care,  risk  from  haemorrhage  is  small ;  it  is  very  small 
indeed  m  comparison  witli  the  risk  of  allowinc.  a 
hepatic  abscess  to  remain  undiscovered  and  unopened 
It  is  hardly  necessary  to  add  that  strict  aseptic 
precautions,  in  the  way  of  purifying  the  patient's 
skin,  the  surgeon's  hands,  and  all  instruments,  must 
be  carefully  observed. 
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Ojjerations  for  abscess  of  the  liver. — The  following 
is  the  operation  usually  practised  by  English  surgeons. 
It  is  substantially  that  described  by  Mr.  Godlee  m 
the  British  Medical  Journal  of  January  11th,  1890, 
to  which  the  reader  is  referred  for  many  valuable 
details  and  practical  hints. 

If  pus  is  struck  below  the  costal  border,  the 
aspirator  needle  being  left  in  situ  as  a  guide,  the 
abdominal  wall  is  incised  down  to  the  peritoneum. 
A  three-inch  incision  will  give  plenty  of  room.    If  firm 
adhesions  be  discovered,  a  sinus  forceps  is  at  once 
run  along  the  needle,  and  pushed  through  the  mter- 
venin^r  liver  tissue  and  into  the  abscess.    The  aspu-ator 
cannula  is  now  removed,  and  the  blades  of  the  forceps 
are  opened  sufficiently,  as  it  is  being  withdrawn  to 
make  a  wound  in  the  liver  big  enough  to  admit  the 
fore-fin'^er,  which  must  now  be  inserted  and  moved 
about  so  as  to  enlarge  the  wound  and  to  gam  some 
idea  as  to  the  size  and  direction  of  the  cavity  ot  the 
abscess.    A  rubber  drainage-tube,  about  as  large  as  the 
fincrer,  and  provided  with  a  flange,  is  cut  to  a  suitable 
length,  and  carried  by  means  of  the  forceps  to  the 
back  of  the  abscess.    The  abscess  is  then  allowed  to 
empty  itself.     When  pus  no  longer  flows  freely,  a 
massive   antiseptic  dressing   is  apphed  and  firmly 
secured  by  a  broad  binder  or  many-tailed  bandage. 

If  after  division  of  the  abdommal  wall  no  reliable 
adhesions  be  discovered  between  this  and  the  liver 
the  capsule  of  the  latter  must  be  securely  attached 
to  the  former  by  a  double  circle  of  stitches  The 
abscess  is  then  to  be  opened,  as  above  described,  with 
sinus  forceps.  After  stitching,  some  surgeons  prefer 
before  opening  the  abscess,  first  to  stuft  the  wound 
ill  the  abdominal  wall  with  iodoform  gauze,  and  to 
wait  for  a  day  or  two  for  adhesions  to  form.  Others 
stuff'  the  wound  with  gauze  without  previous  stitching. 

Should  the  abscess  be  struck  through  an  mtc^- 
costal  space,  and  if  the  latter  be  not  deemed  sufti- 
ciently  wide  to  admit  of  manipulation  and  fiec 
drainage,  a  couple  of  inches  of  nb  had  better  be 
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excised.  The  diaphragm  may  then  be  stitched  to 
the  thoracic  wall  or,  better,  to  the  skin  as  well,  when 
the  abscess  may  be  opened  with  forceps.  To  stitch 
the  capsule  of  the  liver  to  the  diaphragm  is  a  some- 
what difficult  proceeding ;  but  if  there  are  no  reliable 
adhesions  it  had  better  be  attempted,  especially  if  the 
opening  is  to  be  made  "through  a  part  of  the  liver 
covered  by  peritoneum.  If,  by  any  chance,  the  pleura 
is  opened  during  the  operation  pneumothorax  will 
result,  an  unfortunate,  but  not  necessarily  a  serious, 
contingency.  In  this  case  the  hole  in  the  pleura 
must  be  carefully  stitched  in  such  a  way  that  the 
pleural  cavity  is  comiDletely  cut  off  before  the 
diaphragm  is  divided  and  the  abscess  opened.  Pus 
must  not  on  any  account  be  allowed  to  enter  the 
pleural  cavity ;  this,  owing  to  the  aspirating  influence 
of  inspiration,  it  would  readily  do  if  the  smallest  hole 
should  remain  patent.  The  young  surgeon  would  do 
well  to  practise  these  operations  on  the  dead  body, 
and  familiarise  himself  with  the  relations  of  the 
various  structures  they  involve. 

Some  operators  of  experience  completely  ignore 
the  absence  of  peritoneal  adhesions,  and,  even  in 
these  circumstances,  open  the  abscess  without  pre- 
vious stitching  of  peritoneal  surfaces.  The  risk  and 
danger  of  escape  of  pus  into  the  peritoneal  cavity, 
they  hold,  is  very  small  if  free  drainage  to  the  outside 
IS  secured.  Dr.  Neil  Macleod  considers  that,  in  the 
circumstances,  stitches  will  not  hold  in  the  soft  and 
inflamed  liver  tissue  ;  he  also  considers  that,  in  the 
event  of  the  incision  having  to  be  made  in  the  thoracic 
wall,  removal  of  part  of  a  rib  is  unnecessary.  On 
account  of  the  liability  of  the  rubber  drainage-tube  to 
become  nipped  when  the  emptying  sac  causes  a  want 
of  correspondence  between  the  wound  in  the  abdo- 
minal or  thoracic  wall  and  that  in  the  liver,  and,  also, 
on  account  of  facility  of  introduction  during  the  sub- 
sequent dressings,  this  operator  uses  metal  drainage- 
tubes  of  suitable  hmgths— four  inches,  three  and  a 
quarter  ni.,  two  and  a  half  in.,  and  one  and  three- 
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quarter  in. — -with  an  oval  lumen  of  four-tenths  by 
three-tenths  of  an  inch.  These  tubes  he  introduces 
by  means  of  a  special  guide  {Brit.  Med.  Jour.,  Dec. 
26,  1891). 

The  authors  method. — The  following  easy,  rapid, 
and  efficient  method  of  operating  on  abscess  of  the 
liver  I  have  frequently  practised,  and  can  recom- 
mend. The  necessary  appai-atus  (Fig.  43),  which  can 
be  made  by  native  workmen,  consists  of  a  large  trocar 
and  cannula  {a),  four  to  five  inches  long,  by  three- 
eighths  of  an  inch  in  diameter  ;  a  steel  stilette  {b)  at 
least  fourteen  inches  in  length  ;  two  metal  buttons 
(c,  d)  \  inch  at  their  greatest  diameter,  with  long 
(half-inch),  hollow,  roughened  necks  into  which  the 
ends  of  the  stilette  fit  loosely  ;  six  inches  of  i-inch 
stout  drainage  tubing  (e).  While  the  ends  of  the 
drainage  tubing  are  held  and  well  stretched  by  an 
assistant,  they  are  firmly  lashed  to  the  stem  of  the 
buttons,  over  the  ends  of  the  shorter  {d)  of  which,  for 
additional  security,  the  tubing  is  also  tied  (e).  Two 
large  holes,  to  provide  for  free  drainage,  are  then  cut 
close  to  one  end  of  the  drainage-tube.  The  tube  is 
tlien  mounted  on  the  stilette  by  inserting  one  end  of 
the  latter  through  one  of  the  drainage  holes  and 
lodging  it  in  the  hollow  neck  of  the  distal  button  (c), 
and  thereafter  so  stretching  the  rubber  that  the  other 
end  of  the  stilette  can  be  inserted  into  the  neck  of  the 
other  button  {d).  When  thus  stretched,  the  drainage- 
tube  should  be  capable  of  passing  easily  through  the 
cannula.  The  apparatus  being  thus  prepared  and 
rendered  thoroughly  aseptic  by  soaking  in  carbolic 
lotion,  and  the  position  and  depth  of  the  abscess 
having  been  carefully  ascertained  by  means  of  the 
aspirator  and  noted,  the  aspirator  is  withdrawn  and 
an  incision  about  an  inch  in  length  made  with  a 
scalpel  through  the  skin  at  the  site  of  the  puncture. 
The  trocar  and  cannula  are  then  thrust  into  tlic 
al)scess  and  the  trocar  is  withdrawn.  After  allowing 
a  small  quantity  of  pus  to  escape,  so  as  to  relieve  any 
tension  that  may  be  present  in  the  abscess  sac,  tlic 
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stretclied  drainage  -  tube,  perforated  end  first,  is 
slipped  into  the  cannula  and  carried  to  the  back 
of  the  abscess.  Holding  the  stretched  drainage-tube 
firmly,  and  maintaining  it  carefully  in  contact  with 
the  back  of  the  abscess  with  one  hand,  the  cannula 
is  withdrawn  with  the  other.     Still  grasping  the 


Fig.  43.— Apparatus  for  operation  for  Abscess  of  the  Liver.  («  and  h  reduced. 

drainage-tube  firmly,  the  button  on  the  fi-ee  end  of 
the  apparatus  is  slipped  off  the  stilette,  the  end  of 
which  is  made  to  perforate  the  drainage-tube  close  to 
the  button.  This  it  readily  does,  and  the  drainage- 
tube  is  allowed  slowly  to  resile  towards  the  fixed  end, 
still  held  in  contact  with  the  back  of  the  abscess! 
When  the  drainage-tube  has  completely  contracted 
the  stilette  is  withdrawn.  The  drainage-tube  is  now 
transfixed  with  a  safety-pin  inserted  close  to  the  skin, 
and  the  superfluous  tubing  cut  off.    Pus  flows  freely 
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from  the  tube  which  now  firmly  plugs  the  wound 
in  the  abdominal  wall  and  liver,  and  bridges  the 
peritoneal  cavity.  When  the  abscess  has  nearly 
emptied  itself  the  usual  antiseptic  dressing  is  applied 
In  operating  through  the  thoracic  wall,  if  deemed 
desirable,  part  of  a  rib  may  be  excised  before  the 
trocar  is  introduced. 

I  claim  for  this  operation  that  it  is  easily  done, 
and  that  it  may  be  undertaken  by  the  merest  tyro  ui 
sur'Jery  and  in  the  absence  of  skilled  assistance  ;  that 
there  is  no  risk  from  bleeding;  that,  the  peritoneum 
being  bridged  across  by  the  drainage-tube  which  is 
securely  grasped  by  the  liver  tissue,  there  is  no  risk 
of  escape  of  pus  into  the  peritoneal  cavity  ;  that  in  a 
very  short  time  lymph  is  effused  around  the  tube, 
aiving  additional  security  when,  after  a  time,  the 
tube  has  become  loose;  that,  if  deemed  necessary,  a 
larger  drainage-tube,  by  stretching  it  on  the  sti  ette 
in  the  same  way  as  described,  can  be  substituted  tor 
the  half-inch  tube  ;  that  an  abscess  deep  m  the  liver 
can  be  as  readily  opened,  and  with  as  little  risk,  as 
one  lying  near  the  surface  ;  that  the  shock  is  much 
less  than  in  the  cutting  and  tearing  operation  ;  that 
there  is  no  risk  of  pneumothorax  should  the  pleural 
cavity  be  traversed ;  and  that  the  drainage  obtained 
is  equal  to  that  secured  by  any  other  method  of 
operating.     Several   of   my  surgical  fnends  have 
adoi-ted  this  method  of  operating,  and  have  expressed 
great  satisfaction  with  the  ease  with  which  it  is  per- 
formed, and  with  the  results. 

Other  operations.  —  Some  Continental  surgeons 
recommend  extensive  incision  of  the  liver,  using  a 
Paquelin's  knife  with  the  view  of  mbumising  bleed- 
ing! Zancarol,  for  example,  advises  that  the  hepatic 
and  integumental  incisions  should  extend  tlie  whole 
breadth  of  the  abscess  cavity,  which  he  mops  out  and 
stuffs  with  iodoform  gauze.  Certain  French  surgeons 
recommend  scraping  the  abscess  cavity  ;  most  practise 
irrigation  with  some  antiseptic  fluid.  These  methods 
do  not  find  favour  with  English  or  Indian  surgeons. 
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The  method  of  opening  the  abscess  by  caustics, 
foroierly  much  in  vogue,  is  now  abandoned ;  equally 
so  anotlier  method,  also  formerly  employed — namely, 
that  of  leaving  a  rigid  trocar  in  tJie  wound. 

Treatment  after  ojjeration. — For  the  first  few  days 
after  a  liver  abscess  has  been  opened  the  discharge  is 
considerable,  and  the  dressing  may  have  to  be  changed 
frequently.  Very  soon,  however,  should  the  case  do 
well,  the  discharge  rapidly  diminishes,  and  the  dressing 
requii-es  renewal  only  every  other  day  or  evei'y  three 
or  four  days.  During  the  first  week  the  drainage- 
tube,  provided  it  be  acting  efficiently,  should  not  be 
disturbed,  more  particularly  as  it  may  be  difficult 
to  replace.  Later,  it  may  be  removed  and  cleaned, 
and  when  discharge  has  practically  ceased,  cautiously 
shortened ;  it  is  a  great  mistake,  however,  to  begin 
shortening  the  tube  before  it  is  being  pushed  out,  or 
so  long  as  there  is  any  appreciable  discharge.  If 
there  is  the  slightest  indication,  such  as  rise  of  tem- 
perature, that  pus  is  being  retained,  the  drainage  must 
be  rectified  and  the  sinus,  if  necessary,  dilated  with 
forceps  and  finger,  and  a  full-sized  drainage-tube 
introduced  as  far  as  it  will  go.  If  this  does  not 
suffice,  a  counter-opening  may  have  to  be  made. 
Delay  in  remedying  imperfect  drainage  is  a  serious 
error. 

Should  an  abscess  on  being  opened  be  found  to  be 
septic,  or  should  it  become  so,  it  must  be  flushed  out 
daily,  or  twice  a  day,  with  a  weak  non-mercurial 
antiseptic,  and  a  counter-opening  made  if  necessary. 

After  livej-  abscess  has  been  opened  and  is  drain- 
ing well,  temperature  rapidly  falls  and,  in  a  few  days 
or  almost  at  once,  becomes  normal.  Should  fever 
persist,  it  is  to  be  inferred  either  that  the  drainage  is 
inefficient,  or  that  there  are  more  abscesses  in  the 
liver,  or  that  there  is  some  complication.  If  it  be 
deemed  that  there  is  another  abscess,  this  should  be 
sought  for  with  the  aspirator,  and,  if  found,  opened 
and  drained.  I  liave  seen  a  patient  recover  after 
tliree  abscesses  had  been  so  treated. 


4o8 


Abscess  of  the  Liver. 


Treatment  of  abscess  discharging  through-  the 
lung. — In  tlie  case  of  abscess  discharging  through 
the  lung,  and  not  progressing  favourably,  the  ques- 
tion of  obtaining  by  surgical  means  more  efficient 
drainage  must  be  considered.  There  are  two  possi- 
bilities which  render  interference  desirable.  («) 
Continued  discharge  of  pus  and  blood,  with  or 
without  attendant  hectic  ;  a  condition  which,  if 
it  persists,  in  all  probability  will  in  the  end  kill 
the  patient.  (6)  Not  infrequently  prolonged  dis- 
charge through  the  lung  may  induce  fibrotic  changes 
in  that  organ,  or  may  give  rise  to  pneumonia,  or  to 
abscess  of  the  lung  with  all  its  attendant  dangers. 
In  these  circumstances  it  is  sometimes  difficult  to 
arrive  at  a  decision  as  to  whether  an  attempt  should 
be  made  to  open  and  drain  the  abscess,  or  to  leave  it 
alone.  A  large  proportion  of  the  cases  recovers,  but 
at  least  an  equally  large  number  dies.  Of  the  latter, 
by  timely  surgical  interference,  a  proportion  may 
certainly  be  saved. 

In  all  cases  of  abscess  discharging  through  the 
lung  a  careful  register  should  be  kept  of  three  things 
— body  temperature,  daily  amount  and  character  of 
expectoration,  and,  once  a  week,  the  weight  of  the 
patient.  If  temperature  keeps  up,  if  the  amount  of 
pus  continues  the  same  or  increases,  or  if  the  patient 
continues  to  lose  weight,  an  attempt  should  be  made 
at  all  risks  to  reach  and  drain  the  abscess  from  the 
outside.  If  temperature  keeps  normal,  if  pus  gradually 
or  intermittingly  decreases,  and  if  the  body-weight 
be  maintained  or  increases,  operation  is  unnecessary, 
or,  at  all  events,  should  be  deferred. 

In  exploring  the  liver  in  such  cases,  it  must  be 
borne  in  mind  that  most  likely  the  abscess  cavity  is 
collapsed,  and  that  the  sides  of  the  abscess  are  in 
contact.  Such  an  abscess  is  not  likely  to  be  discovered 
unless  the  needle  be  thrust  in  to  its  full  extent,  and, 
whilst  a  good  vacuum  is  being  maintained  in  the 
aspirator,  slowly  withdrawn.  If  by  good  fortune 
the  abscess  has  been  traversed,  then,  Avhen  the  end 
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of  the  needle  crosses  the  cavity,  a  small  amount  of 
pus  will  be  seen  to  flow.  Great  care  must  now  be 
exercised  to  keep  the  needle  in  position  so  as  to  serve 
as  a  guide  in  opening  the  abscess.  Recovery  has 
been  known  to  follow  the  introduction  of  a  drainage- 
tube  in  the  presumed  direction  of  such  an  abscess, 
even  although  the  abscess  cavity  was  not  entered, 
much  less  drained  by  the  tube. 

Treatment  of  abscess  o'upturing  into  a  serous 
cavity. — When  there  is  evidence  that  an  abscess  of 
the  liver  has  ruptured  into  the  peritoneum,  into  the 
pleura,  or  into  the  pericardium,  the  particular  serous 
cavity  involved  must  be  opened  at  once  and  treated 
on  general  surgical  principles ;  otherwise,  the  patient 
will  abnost  surely  die.  In  the  circumstances  the 
surgeon  will  be  justified  in  assuming  great  risks. 

The  prognosis  in  early  operations  on  single  abscess 
of  the  liver,  provided  there  is  no  dysentery  or  other 
complication,  is  good.  In  multiple  abscess,  or  in  single 
abscess  if  there  is  active  dysentery  or  other  serious 
corapHcation,  prognosis  is  bad.  In  multiple  abscess, 
if  there  are  more  than  two  or  three  abscesses,  it  is 
necessarily  hopeless. 

The  question  of  return  to  the  trojncs  after  recovery 
from  liver  abscess  frequently  crops  up.  If  feasible, 
and  if  the  patient  has  not  to  make  too  great  a  sacrifice, 
he  ought  to  remain  in  a  temperate  and  healthy  climate. 
There  are  many  instances,  however,  of  individuals  who 
have  enjoyed  permanent  good  health  in  the  tropics 
after  recovery  from  liver  abscess. 
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CHAPTER  XXVI. 

INFANTILE  BILIARY  CIRRHOSIS. 

Within  the  last  fifteen  or  sixteen  years,  a  peculiar 
disease  of  the  liver  has  been  noticed  in  children  in 
Calcutta  and,  to  a  less  extent,  in  other  large  towns  of 
India.  It  is  found  to  be  more  prevalent  in  Hindoo 
than  in  Mahomedan  children.  Thus,  in  Calcutta, 
from  1891  to  189.3  inclu.sive,  infantile  biliary  cir- 
rhosis, the  name  given  to  this  disease,  caused  1,748 
deaths.  Although  the  Hindoo  and  Mahomedan  popu- 
lations of  that  city  are  about  equal,  yet  as  many  as 
1,616  of  the  deaths  occurred  in  Hindoos,  wliilst  only 
eighty  occurred  among  Mahomedans,  the  balance  of 
the  mortality  being  among  the  Eurasians  and  other 
races.  The  disease  occurs  principally  in  children 
under  one  year,  rarely  attacking  those  over  three 
years.  As  a  rule,  it  commences  during  dentition,  or 
about  the  seventh  or  eighth  month,  running  a  fatal 
course  in  fi-om  three  to  eight  months.  In  rare  cases 
it  may  commence  within  a  few  days  of  birth. 
Instead  of  lasting  several  months,  its  progress  may 
be  much  more  rapid,  and  terminate  in  death  m  from 
two  to  three  weeks. 

The  cause  of  infantile  biliary  cirrhosis  is  quite 
unknown.  Neither  alcohol,  syphilis,  nor  malaria  has 
anything  to  do  with  it.  The  children  of  the  well-to-do 
are  relatively  more  frequently  attacked  than  those  ot 
the  poor  It  has  also  been  observed  that  it  tends  to 
run  in  families,  child  after  child  of  the  same  parents 
succumbing  within  a  year  or  two  of  birth,  in  4UU 
cases  Ghose  had  only  six  recoveries ;  m  some  ot 
these  recoveries  the  diagnosis  was  doubtful. 

Svmptoms.-Commencing  insidiously,  the  cha- 
racteristic initial  enlargement  of  the  liver  may  have 
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made  considez'able  pi'ogress  before  the  disease  is 
suspected.  Nausea,  occasional  vomiting,  sallowness, 
feverisliness,  constipation,  anorexia,  irritability  of 
temper,  thirst  and  languor  call  attention  to  the  child's 
condition.  On  examination,  the  liver  is  found  to  be 
enormously  enlarged,  extending  perhaps  to  the  um- 
bilicus or  even  lower.  The  surface  of  the  organ  is 
smooth ;  the  edge,  at  first  rounded  and  prominent,  as 
the  liver  begins  to  contract  becomes  sharp  and 
distinct  and  can  be  readily  grasped  between  the 
fingers,  the  swollen  organ  feeling  hard  and  resistant. 
Fever  of  a  low  type  sets  in  ;  the  sallowness  deepens 
into  profound  jaundice  ;  the  stools  are  pale,  the  urine 
is  dark  ;  and  there  may  be  ascites,  with  puffiness  of 
the  feet  and  hands.  Sooner  or  later,  death  from 
cholsemia  ensues. 

Pathological  anatomy  and  pathology.— 
Surgeon-Major  Gibbons,  who  has  given  an  elaborate 
and  most  careful  account  of  the  pathological  anatomy 
of  this  disease,  concludes  that  it  is  a  peculiar  form  of 
biliary  cirrhosis,  the  consequence  of  the  action  on  the 
liver  cells  of  some  irritant  of  gastric  origin,  which 
leads  to  degeneration  of  the  cells  in  the  first  instance, 
with  subsequent  increase  of  intercellular  connective 
tissue  and,  later,  of  the  portal  sheaths.  The  forma- 
tion of  new  bile  ducts  between  the  hepatic  cells,  which 
IS  a  well-mai'ked  feature,  he  regards  as  evidence  of  a 
natural  curative  effort  having  for  its  object  a  regene- 
ration of  the  liver  cells. 

Treatment. — Hitherto,  in  this  disease,  treatment 
has  been  of  little  avail.  There  is  some  ground,  how- 
ever, for  thinking  that  early  removal  from  the 
eridemic  locality,  and  a  complete  change  of  wet- 
nurse  and  food,  might  have  a  beneficial  effect. 
{Trans.  First  Calcutta  Med.  Cong.) 
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CHAPTER  XXVII. 

PONOS. 

Under  the  name  "  Ponos "  Karamitsas  {Gaz.  des 
II6pit.,  1880)  and  Stephanos  {Gaz.  Heh.  de  Med., 
1881)  have  described  a  peculiar  disease  endemic  in 
the  islands  of  Spez^Ca  and  Hydra  in  the  Grecian 
Archipelago.  Ponos,'  in  a  sense,  is  analogous  to  the 
infantile  biliary  cirrhosis  of  Indian  cities.  Like  the 
latter,  it  is  confined  to  veiy  young  children,  it  is 
endemic  in  particular  districts,  tends  to  run  in  par- 
ticular families,  to  pursue  a  more  or  less  chronic 
course,  and  is  invariably  associated  with  disease  of 
an  abdominal  viscus— in  this  case  the  spleen.  Though 
not  invariably  so,  it  is  usually  fatal. 

Symptoms. — Commencing  somewhat  suddenly 
and,  commonly,  during  the  first  year  of  life,  the  earliest 
symptoms  to  attract  the  attention  of  the  parents  are 
languor  and  a  pallor  which  rapidly  acquii-es  a  sallow 
tint.    Fever  of  an  irregidar  character  sets  in  ;  the 
spleen  enlarges  ;  prostration  is  very  marked  ;  and,  it 
is  said,  the  urine  exhales  a  peculiarly  disagreeable 
odour.    Emaciation  becomes  progressive.  Although 
the  digestion  is  enfeebled  and  constipation  is  nearly 
always  present  at  first,  the  appetite  is  fairly  preserved, 
although  it  may  be  perverted  or  excessive.  The 
spleen  gradually  attains  a  great  size,  and  is  tender — 
hence  the  name,  "ponos"  (pain).     The  associated 
fever  is  of  an  irregular  character,  tending  to  become 
lemittent,  the  thermometer  rising  during  the  exacer- 
bations to  39°  or  40°  Cent.  ;  towards  the  end  the 
fever  assumes  hectic  characters.    Complications  in  the 
form  of  bronchitis,  pneumonia,  diarrhoea,  dysentery, 
peritonitis,  or  meningitis  may  show  themselves.  When 
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the  disease  has  been  established  for  some  time  oedema 
and  ascites  may  occur,  and  there  may  be  haemorrhages 
in  or  from  various  organs,  especially  the  gums.  In 
certain  cases  boils,  and  even  patches  of  superficial 
gangrene,  are  met  with.  The  progress  of  the  disease 
is  very  variable  ;  it  may  last  from  one  or  two  months 
to  one  or  two  years. 

Pathological  anatomy  and  pathology.— 
Of  the.se  nothing  is  known  further  than  that  ponos 
exhibits  none  of  the  characteristic  lesions  of  tuber- 
culosis, of  leukaemia,  or  of  malaria.    Its  cause  is  quite 
unknown.    It  has  been  remai-ked,  however,  that  it  is 
prone  to  occur  in  the  children  of  those  who  have 
themselves  suffered  in  infancy  in  the  same  way.  It 
is  said  that  in  the  case  of  the  disease  attacking  the 
child  of  a  tuberculous  mother,  recovery  will  very 
promptly  set  in  if  the  child  be  supplied  with  a 
healthy  wet-nurse.    It  has  been  suggested  that  ponos 
is  an  expression  of  malaria,  but  the  post-morlem 
evidences  are   altogether  against   this  supposition ; 
moreover,  malaria  is  said  to  be  unknown  in  the  two 
islands  in  which  this  peculiar  disease  is  endemic. 
The  tendency  to  bleeding  from  the  gums,  cutaneous 
ecchymoses,  and  liability  to  haemorrhages  suggest  a 
scorbutic  element.    Ponos  affects  the  children  of  rich 
and  poor  alike,  and  those  living  in  good  as  well  as 
those  living  in  dirty,  unhygienic  houses. 

Treatment. — No  specific  is  known.  Quinine, 
tonics,  fruit  juices,  careful  management  of  the  food, 
and  early  change  of  residence  would  seem  to  be 
indicated. 
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SECTION   IV -INFECTIVE  GRANU- 
LOMATOUS DISEASES. 


CHAPTER  XXVIII. 

LEPROSY  (Elephant ia.sis  Gnecorun). 

Definition.— A  chronic  infective  granulomatous 
disease  produced  by  a  specific  bacterium,  and^  cha- 
racterised by  lesions  of  the  skin,  nerves,  and  viscera 
eventuating  in  local  ana;sthesia,  ulceration,  and  a 
great  variety  of  trophic  lesions.  After  a  long  course 
it  is  almost  invariably  fatal. 

History. — 1'he  many  allusions  in  the  oldest 
Chinese,  Indian,  Sp-ian,  and  Egyptian  writings  to  a 
chronic,  disfiguring,  and  fatal  affection  possessmg 
well-marked  and  characteristic  skin  lesions,  warrant 
us  in  concluding  that  the  disease  now  known  as 
leprosy  was  as  common  and  familiar  in  the  East  in 
times  of  remotest  antiquity  as  it  is  at  the  present  day. 

There  is  some  evidence— necessarily  of  a  negative 
character— that  leprosy  is  of  comparatively  recent 
introduction  into  Europe.  The  earlier  Greek  and 
Latin  writers  do  not  mention  the  disease.  Hippo- 
crates, who,  had  he  been  practically  acquainted  with 
leprosy,  would  undoubtedly  have  described  it  accu- 
rately and  fully,  makes  but  brief  allusion  to  the 
subiect.  Aristotle  is  the  first  of  the  Greek  writers 
to  .-ive  an  unequivocal  description.  We  may  infer, 
therefore,  that  the  introduction  of  leprosy  into  Greece 
probably  took  place  between  the  time  of  Hippocrates 
and  that  of  Aristotle— that  is  to  say,  between  dOO  b_c. 
and  345  B.C.  Most  likely  it  came  from  Egypt.  In 
the  time  of  Celsus-53  B.C.  to  a.d.  7— it  was  still  a 
rare  disease  in  Italy  ;  but,  during  the  eai-lier  centuries 
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of  our  era  it  increased  there,  and,  probably  following 
in  the  wake  of  the  Roman  conquests,  it  appears  to 
have  spread  thence  over  the  greater  part,  if  not  over 
the  whole,  of  Europe.  By  the  end  of  the  seventh 
century  it  was  well  known  in  Spain,  France,  and 
Lombardy.  There  is  a  notice  of  its  occurrence  in 
Ireland  in  432.  As  regards  England,  the  first  allu- 
sion to  leprosy  refers  to  about  the  year  950.  The 
popular  idea  that  it  was  brought  to  this  country  from 
the  East  by  the  returning  Crusaders  (circa  1098)  is 
therefore  incorrect ;  though,  doubtless,  the  Crusaders, 
and  the  multiplicity  of  pilgrimages  so  much  the 
fashion  in  the  Middle  Ages,  and  the  destitution 
arising  from  the  many  wars  of  the  period,  had  some- 
thing to  do  with  its  rapid  diffusion  and  great  increase 
about  this  time. 

So  common  was  leprosy  during  the  Middle  Ages 
that  the  rulers  and  clergy  of  nearly  all  European 
States,  becoming  alarmed  at  its  rapid  extension  and 
terrible  ravages,  took  measures,  by  instituting  leper 
asylums  and  enacting  stringent  laws  for  the  segrega- 
tion and  isolation  of  lepers,  to  restrict  the  spread  of 
what  was  speedily  becoming  almost  a  general  calamity. 
These  measures,  based  on  what  we  now  know  to  be  a 
correct  appreciation  of  the  infectious  nature  of  the 
disease,  were  ultimately  crowned,  in  the  case  of  most 
European  countries,  by  almost  complete  success. 
Reaching  its  acme  during  the  fourteenth  century, 
leprosy  then  began  gradually  to  decline,  although  as 
regards  Great  Britain  it  did  not  finally  disappear  as 
an  indigenous  disease  until  the  end  of  last  century.  It 
died  out  first  in  England,  later  in  Scotland— the  last 
British  leper  dying  in  Shetland  in  1798.  In  Italy, 
France,  Spain,  Germany,  and  Russia  the  repressive 
measures  were  almost  equally  successful,  although  in 
these  countries,  in  Greece,  and  in  the  Greek  islands 
leprosy  of  indigenous  origin  is  still  occasionally  to  be 
seen.  The  only  country  in  Northern  Europe  in  which 
at  the  present  day  it  may  be  said  to  linger  to  any 
extent  is  Norway,  where,  in  places,  it  is  still  by  no 
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means  uncommon  (in  1890  there  were  1,100  known 
lepers) ;  but  even  here,  under  a  system  of  segregation 
and  comparative  isolation — more  humane  perhaps  in 
its  ai)plication  than  that  practised  by  our  ancestors, 
although  identical  with  it  in  principle — the  disease  is 
rapidly  dying  out. 

Apart  from  Egypt,  we  know  nothing  of  the  early 
history  of  leprosy  in  Africa.  We  are  equally  igno- 
rant as  regards  aboriginal  America.  The  historians 
of  the  Spanish  conquest  do  not  allude  to  it  as  a  native 
disease  ;  we  appear,  therefore,  to  be  justified  from 
this  circumstance  in  concluding  that  the  introduction 
of  leprosy  into  the  New  World  was  probably  effected 
through  the  negroes  in  the  days  of  the  slave  trade. 

Rise  of  modern  hioidedge  of  leprosy. — The  more 
important  landmarks  in  our  modern  knowledge 
of  leprosy  are,  first,  the  publication  in  1848  of 
Danielssen  and  Boeck's  Traite  de  la  Spedalskhed,  in 
which,  for  the  first  time,  the  clinical  features  of  the 
disease  were  carefully  and  critically  described  ;  second, 
the  descriptions  of  the  macroscopic  and  microscopic 
lesion.s — the  leproma,  the  nerve  lesions,  and  the  lepra 
cell— by  Virchow,  Vandyke  Carter,  and  many  others; 
and  last,  the  discovery  in  1874  by  Armauer  Hansen 
of  the  specific  cause  of  leprosy— the  Bacillus  leprte— 
a  discovery  which  brings  this  disease  into  line  with 
tubercle,  and  which  has  given  a  much -needed  pre- 
cision to  our  ideas  on  the  important  subjects  of 
heredity  and  contagion,  and  on  other  practical  points 
bearing  on  the  question  of  the  leper  as  a  source  of 
public  danger  and  on  his  treatment  and  management, 

Gcogiapliical  «listiil>ntiou.— Whatever  may 
have  been  the  case  formerly,  at  the  present  day,  with 
unimportant  exceptions,  leprosy  is  a  disease  more 
particularly  of  tropical  and  sub-tropical  countries. 
So  generally  is  it  diffused  in  these  that  it  would  be 
more  easy  to  specify  the  tropical  countries  m  which 
leprosy  has  not,  than  to  enumerate  those  in  which  it 
has,  been  ascertained  to  exist.  Moreover,  it  is 
probable  that  in  many  of  the  countries  not  yet 
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positively  known  to  harbour  the  disease  it  does 
really  exist ;  for  experience  shows  that  the  endemic 
area  of  leprosy  enlarges  as  our  knowledge  of  the 
natives  of  the  uncivilised  regions  of  the  earth  be- 
comes more  intimate.  It  may  be  safely  concluded, 
therefore,  that  with  the  exception  of  a  few  insig- 
nificant islands,  leprosy  is  an  element,  and  often  an 
miportant  element,  in  the  pathology  of  nearly  all 
warm  countries. 

The  only  tropical  country  of  any  magnitude  about 
which  we  have  anything  like  accurate  leprosy  statis- 
tics is  India ;  and  even  in  this  instance  the  figures, 
for  many  reasons— principally  errors  in  diagnosis  and 
concealment— are  untrustworthy.  According  to  the 
census  of  1891,  after  making  allowance  for  error,  it 
IS  estimated  that  in  British  India  there  were  105  000 
lepers  in  a  population  of  210,000,000— a  ratio  of 
about  5  in  10,000.  Eespecting  China,  of  all  countries 
probably  the  one  m  which  there  is  the  largest  number 
of  lepers,  we  have  no  figures  to  go  byj  but,  judging 
from  what  is  seen  in  the  coast  towns  and  treaty  ports 
the  number  of  lepers  there  is  even  greater  than  in 
Jndia.  In  Japan,  in  the  Philippines,  in  Cochin 
China,  m  the  Malay  peninsula,  in  the  islands  of  the 
pastern  Archipelago,  and  in  several  of  the  South 
Pacific  islands,  in  Persia,  Arabia,  and  Africa,  the 
disease  is  common  enough.  The  same  may  be  said 
ot  the  West  Indies  and  of  the  tropical  regions  of 
America. 

As-  regards  more  temperate  countries,  we  know 
that  there  is  a  considerable  number  of  lepers  at  the 
Cape,  a  few  m  Australia  (principally  Chinese  but 
also  a  tew  Europeans),  a  few  in  San  Francisco 
(J^hinese).  In  Canada  and  in  the  United  States 
there  are  also  a  few  lepers  of  European  blood,  but 
their  number  is  quite  insignificant.  In  New  Zea- 
land where  leprosy  was  at  one  time  common  among 
the  Maoris,  it  has  died  out.  There  are  a  good  many 
lepers  in  Iceland.  It  is  also  reported  as  existing 
among  the  aborigines  of  the  Aleutian  peninsula  and 
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Kaiuschkatka.  In  Great  Britain  and  other  European 
countries,  particularly  in  the  capital  cities,  lepers  are 
not  infrequently  exhibited  at  medical  societies ;  but, 
with  rare  exceptions,  these  cases  are  not  of  indigenous 
origin,  most  of  them  having  contracted  the  disease 
abroad. 

Though  thus  extensively  diflfused,  leprosy  is  by  no 
means  equa  lly  prevalent  throughout  the  wide  area 
indicated.    Thus  in  China  it  is  comparatively  rare  in 
the  northern  provinces,  excessively  common  in  the 
southern.    In  India  a  similar  caprice  of  distribution 
is  noted ;  in  Burdwan,  for  example,  the  proportion  of 
lepers  in  10,000  of  the  population  is  as  high  as  19-5, 
whereas  in  several  other  districts  it  is  as  low  as  1  -5, 
or  even  lower.    This  caprice  of  distribution  does  not 
seem  to  depend  on  climate,  geological  formation,  or 
suchlike  physical  conditions;   leprosy  is   found  m 
mountainous  districts,  on  the  plains,  on  the  coast,  in 
the  interior,  in  all  varieties  of  climate,  and  on  all 
kinds  of  geological  strata.    Social  conditions,  it  would 
seem,  have  most  to  do  in  determining  distribution  ;  its 
endemic  prevalence  appearing  to  be  bound  up  in  some 
way  with  uncleanly  habits,  squalor,  dirt,  and  poverty 
—not,  be  it  noted,  directly  caused  by  these  things, 
but  associated  with  them. 

Recent  introduction.— An  interesting  and,  trom 
the  jBtiological  standpoint,  an  important  circumstance 
about  the  geographical  distribution  of  leprosy  is  its 
appearance  and  rapid  spread  in  recent  tunes  m  certain 
islands  whose  inhabitants,  there  is  good  reason  to 
believe,  had  previously  been  exempt.  This  modern 
introduction  of  leprosy  into  virgin  soil,  so  to  speak, 
has  taken  place  in  two  islands  at  least— the  bana- 
wich  Islands  and  New  Caledonia. 

Sandwich  Idands.-ln  the  case  of  the  bandwich 
Islands  leprosy  was  noted  among  the  aborigines  lor 
the  first  time  in  1859.  After  the  most  painstakmg 
investigation  Dr.  Hildebrand  failed  to  trace  it  farther 
back  than  1848.  Soon  after  its  presence  was  recog- 
nised the  disease  spread  so  rapidly  that  by  the  yeai 
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1865  there  were  230  known  lepers  in  a  population 
of  67,000.  By  1891  the  native  population,  from 
various  causes,  had  diminished  to  44,232  •  of  these 
1,500  were  lepers  —about  1  in  30. 

New  Caledonia.— hx  New  Caledonia  (Grail,  Arch, 
de  Med.  Navale,  Oct.,  Nov.,  Dec,  1894)  lep  rosy  was 
unknown  until  1865.  It  is  supposed  to  have  been 
introduced  about  that  time  by  a  Chinese ;  the  man 
was  well  known.  Its  rapid  diffusion  throughout  the 
island  can  be,  and  has  been,  traced  step  by  step.  In 
1888  the  lepers  numbered  4,000. 

Isle  0/ Pines. —Similarly,  in  the  Isle  of  Pines  it 
was  introduced  in  1878,  and  has  since  spread.  In 
the  Loyalty  Islands  the  first  case  was  seen  in  1882; 
in  the  island  of  Mare  alone  in  1888  there  were  70 
lepers. 

Symptoms.— Although,  as  will  afterwards  be 
explained,  the  Bacillus  leprce  is  the  cause  of  all 
leprosy,  the  clinical  manifestations  of  its  presence 
are  far  from  being  identical  in  every  case;  indeed, 
they  are  almost  as  varied  as  are  those  of  syphilis  or 
of  tubercle.    Our  early  conceptions  of  the  disease, 
derived  for  the  most  part  from  the  Bible  or  poetical 
hterature,  in  which  the  leper  is  symbolical  of  all  that 
IS  loathsome  and  hopeless,  are  apt  to  mislead.    As  a 
matter  of  fact,  in  its  earlier  stages  leprosy  is  far  from 
being  always,  or  even  generally,  a  striking  disease. 
Often  for  years  the   only  visible  evidence  of  its 
existence  may  be  two  or  tjiree  small  blotches,  or 
perhaps  one  or  two  patches  of  pale  or  pigmented  skin 
on  trunk  or  limbs— very  likely  concealed  by  the 
clothes  and  perhaps  disregarded  by  the  patient  him- 
self—the true  significance  and  nature  of  which  can  be 
appreciated  only  by  the  expert.    It  is  generally  not 
until  the  later  stages  that  we  see  the  disfiguring  and 
extensive  lesions  on  which  the  popular  Conception  is 
tounded.    As  a  rule,  leprosy  is  a  disease  of  very  slow 
development.    Sometimes,  it  is  true,  it  is  suddenly 
and  frankly  declared  from  the  outset,  and  progresses 
rapidly  ;  but,  in  the  vast  majority  of  cases,  the  early 
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lesions  are  trifling  and  are  apt  to  be  raisintei-preted 
and  overlooked,  and  years  elapse  before  serious 
mutilation  or  deformity  is  produced.  The  student 
must  bear  this  important  practical  fact  m  mmd  in 
the  study  and  diagnosis  of  all  equivocal  skm  lesions 
in  persons  residing  in,  or  coming  from,  the  endemic 

haunts  of  leprosy.  ,  •   ,  i 

To  facilitate  description,  it  seems  ad\asable  to 
divide  the  evolution  of  leprosy  into  stages,  premising 
however,  that  the  division  proposed  is  in  great 
measure  an  artificial  one.  What  are  here  designated 
stages  are  not,  all  of  them,  in  nature  and  m  every 
instance,  abruptly  separated  or  even  present ;  tor  tbe 
most  part  they  merge  imperceptibly  into  each  other 
and,  in  not  a  few  instances,  some  of  them  cannot  be 
recognised. 

1.  The  primary  infection. 

2.  The  period  of  incubation. 

3.  The  prodromata. 

4.  The  primary  exanthem  or  niacular  stage. 

5.  The  period  of  specific  deposit. 

6.  The    sequete  —  ulceration,    paresis,  trophic 

lesions. 

7   Terminations.  .      ^i   .  i 

1  The  primary  infection.— Seemg  that  leprosy 
is  caused  by  a  specific  germ,  there  must  have  been  a 
t  me  n  the  histoiy  of  every  leper  when  the  mfectmg 
term  entered  the  body.    In  the  case  of  many  specific 

diseases,  such  as  syphilis,  ^^-/^^^^Vw  iS 
infection  is  indicated  by  a  well-marked  local  lesion 
and  the  time  of  infection  can  usually  be  ascertained 
So  far  as  present  knowledge  goes  this  much  canno 
be  afiirn>ed  of  leprosy;  in  this  disease        k"ow  o 
nothing  that  indicates  precisely  either  the  seat  oi ,  ^^  i 
r^re  exceptions,  the  time  of  priinary  in  ection.  In 
this  respect  leprosy  resembles  tubercu  os^^   W  e  a  e 
equally  ignorant  as  to  the  condition  of  the  "^lect  ng 
ge  -ni,  whether  it  enters  the  organ  or  organs  through 
which  it  gains  access  as  spore  or  as  bacillus ;  and, 
Ilso  as  o'the  medium  in  or  by  which  it  is  conveyed. 
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We  cannot  say  whether  it  enters  in  food,  in  water,  in 
air ;  whether  it  passes  in  through  the  unbroken  epi- 
thelium, or  whether  it  is  inoculated  on  some  accidental 
breach  of  surface,  or,  perhaps,  introduced  by  some 
insect  bite. 

Recently  Sticker  found  Bacillus  lejorm  in  the 
nasal  mucus  in  128  out  of  153  lepers  examined.  He 
considers  that  the  initial  lesion  of  the  disease  is  a 
specific  ulceration  of  the  cartilaginous  septum  of  the 
nose ;  this  lesion  persists  and  is  an  active  source  of 
infection  during  life.  Of  this  condition  epistaxis,  he 
maintains,  is  often  an  early  symptom. 

Altliough  we  are  in  absolute  ignorance  as  to  the 
process  of  infection,  we  may  be  quite  sure  that  in 
leprosy  there  is  an  act  of  infection,  and  that  the  in- 
fective material  comes  from  another  leper.  Leprosy 
has  never  been  shown  to  arise  in  a  country  de  novo. 
There  are  many  facts  and  arguments  to  support  this 
statement;  their  discussion  is  deferred  until  the  im- 
portant practical  subjects  of  hei'edity,  contagion,  and 
the  hygienic  questions  connected  therewith,  come  to 
be  considered. 

2.  The  period  of  incubation. — This  is  generally, 
possibly  always,  long,  and  has  to  be  reckoned 
usually  in  years — two  or  three  at  least.  There  are 
cases  on  record  in  which  the  period  of  incubation 
must  have  been  longer  even  than  this.  Danielssen 
mentions  one  in  which  the  period  was  ten  years. 
Leloir  describes  another  in  which  fourteen  years  or 
more,  and  Hoegh  one  in  which  twenty-seven  years, 
elapsed  between  the  time  at  which  infection  was  pre- 
sumed to  have  occurred  and  tlie  first  manifestations 
of  the  disease.  On  the  other  hand,  cases  are  on 
record  in  which  the  incubation  period  was  set  down 
at  three  months  or  even  at  a  few  weeks. 

3.  Prodromata. — Fever  of  greater  or  less  intensity, 
and  occurring  more  or  less  frequently  is,  almost  in- 
variably, a  feature  of  the  prodromal  stage  of  leprosy. 
Febrile  attacks  may  recur  off  and  on  during  one  or 
two  years.    It  is  well  to  bear  in  mind  that  in  tropical 
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countries  sucli  attacks  are  apt  to  be  looked  on  as 
malarial.    Another  very  common  prodromal  feature 
is  an  unaccountable  feeling  of  weakness,  accompanied 
usually  by  a  sensation  of  heaviness  and  a  tendency,  it 
may  be  irresistible,  to  fall  asleep  at  unusual  times. 
Dyspeptic  tro\ibles,  associated  with  diarrhoea  in  some 
cases,  with  constipation  in  others,  and  usually  attri- 
buted to  "  liver,"  are  also  common.     Epistaxis  and 
dryness  of  the  nostrils,  corresponding  to  the  epistaxis 
in  the  prodromal  stage  of  typhoid,  tuberculosis,  and 
such  as  is  sometimes  met  with  in  early  syphilis,  are 
noted  by  Leloir.    Headache ;  vertigo  ;  perversions 
of    sensation— such   as   localised    pruritus,  hyper- 
esthesia,   "pins   and   needles,"    neuralgic  pains- 
intermittent  for  the  most  part,  and  perhaps  very 
severe   and  especially  common   in  the   limbs  and 
face  ;  general  aching,  rheumatic-like  pains  in  loins, 
back,  and  elsewhere  ;  all  or  any  of  these  for  months 
may    herald    the    explosion    of    leprosy.  They 
point   to   a  direct  and   early   implication   of  the 
nervous  system  by  the  lepra  bacillus,  or  to  toxm 
poisoning  by  its  products. 

Another  curious  feature  in  early  leprosy,  also 
noted  by  Leloir,  is  the  liability  in  many  instances  to 
excessive  sweating,  which  comes  on  without  apparent, 
or  on  very  slight,  provocation.  I  had  once  under 
observation  an  Englishman  who  subsequently  de- 
veloped leprosy,  in  whom  this  prodromal  symptom 
was  particularly  pronounced,  so  pronounced  that  he 
had  remarked  it  himself.  This  gentleman  for  many 
years  kept  a  diary  in  which,  among  other  things  he 
recorded  very  carefully  matters  relating  to  his  hea  th  ; 
so  that  it  was  easy  to  trace  from  this  diary  the  gradual 
evolution  of  his  leprosy.  The  first  unequivocal  mani- 
festation of  the  disease,  an  extensive  erytheinatoiis 
patch  on  the  ulnar  side  of  the  left  arm  and  hand, 
which  afterwards  became  anaesthetic,  and  two  or 
three  pigmented  spots  on  the  cheek,  back,  and  leg, 
was  noted  on  March  3rd,  1894.  Five  years  before 
this  there  is  an  entry  in  his  diary,  under  date  J  une  4tJi, 
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1889,  of  the  first,  of  a  long  series  of  severe  head- 
aches, transient  febrile  attacks,  and  progressive 
deterioration  of  health  and  vigour.  Under  date  of 
June  9th,  1892,  is  the  first  mention  of  the  profuse 
perspiration  which,  occurring  without  obvious  cause, 
continued  to  be  a  prominent  feature  until  sevei'al 
months  after  the  appearance  of  the  skin  lesions 
referred  to.  In  the  diary  such  entries  as  the 
following  frequently  occur  :  "  Nov.  20th,  1892. 
— Feel  poorly  and  sweating  inordinately ;  wondering 
what  is  coming  over  me.  I  am  very  ill."  "  Dec.  Sth 
to  19th,  1892. — 111  in  bed.  I  had  furious  sweats 
during  this  time,  and  had  dreadful  pains  in  the  back, 
lower  part."  And  again  :  "Dec.  21st,  22nd. — Feeling 
very  ill ;  awful  sweats  ;  weak  ;  done  up."  As  pointed 
out  by  Leloir,  this  hyperidrosis  may  be  general  or  it 
may  be  confined  to  particular  parts,  generally  the 
trunk,  the  limbs  being  unaffected  or  even  being  the 
subject  of  anidrosis.  A  still  more  limited  anidrosis 
is  sometimes  noted ;  it  usually  happens  that  these 
non-sweating  spots  become  anaesthetic  at  a  later 
period  of  the  disease. 

J ust  as  in  syphilis,  in  a  very  small  proportion  of 
cases  of  leprosy  there  is  a  complete  absence  of  con- 
stitutional symptoms  prior  to  the  appearance  of  the 
specific  skin  eruption. 

4.  The  p7-imarij  exanthem.  — •  After  a  longer  or 
shorter  period  of  indifferent  health,  and  being  some- 
times preluded  by  an  outburst  more  severe  than 
usual  of  fever  and  other  prodromic  phenomena,  an 
eruption  appears  on  the  skin.  The  occurrence  of 
this  generally  coincides  with,  or  is  soon  followed  by, 
an  improvement  in  the  general  health. 

Although  strictly  macular,  this  eruption — the 
primary  exanthem  of  leprosy  —  varies  in  different 
Cixses  both  as  to  the  size  of  the  spots,  their  number, 
duration,  and  other  characteristics.  They  may  be  no 
larger  than  a  millet  seed,  or  they  may  occupy  surfaces 
many  inches  in  diameter  ;  they  may  be  numerous,  or 
there  may  be  only  two  or  three.    The  earlier  spots 
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are  \isually  p\irely  erythematous,  disappearing  on 
pressure,  and  being  darkest  in  the  centre  and  shading 
off  towards  the  periphery.  But  in  some  cases  they 
may  be  pigmented  from  the  outset  ;  or  they  may  be 
mere  vitiliginous  patches ;  or  all  three  forms  of  macula 
may  concur  in  the  same  individual — erythematous, 
pigmented,  and  vitiliginous.  In  not  a  few  lepers  what 
in  the  first  instance  was  an  erythematous  patch  may 
in  time  become  pigmented,  or  it  may  become  pale  ; 
in  the  latter  case  the  loss  of  pigment  is  usually 
associated  with  a  certain  degree  of  ati-ophy  of  the 
cutis.  Or  it  may  be  that  the  centre  of  an  eiythe- 
matous  patch  clears  up,  the  periphery  of  the  patch 
remaining  red  and  perhaps  becoming  pigmented  ;  so 
that  the  affected  spot  comes  to  present  the  appearance 
of  a  red  or  dark  ring,  or  portion  of  a  ring,  enclosing  a 
patch  of  pale,  usually  ansesthetic  skin.  In  certain 
instances  the  eruption  of  the  various  forms  of  maculse 
may  be  preceded  by  local  parsesthesise,  such  as  a  sense 
of  burning,  tingling,  pricking,  and  so  forth. 

At  first  the  maculse  may  be  evanescent  and  may 
fade  wholly  or  in  part  in  the  course  of  a  few  days, 
weeks,  or  months ;  but  as  the  disease  progresses,  and 
fresh  spots  appear,  they  tend  to  greater  permanency, 
to  be  more  liable  to  pigmentation,  and  are  partially 
or  wholly  ana;sthetic  from  the  outset,  or  subsequently 
become  so. 

A  striking  feature  in  this  and  in  all  leprous 
eruptions  is  the  loss  of  the  hair  in  the  affected  areas. 
Another  striking  circumstance  in  this  connection  is 
the  fact  that  the  most  hairy  part  of  the  body,  the 
scalp,  is  never  affected  either  with  leprous  eruptions 
or  with  what  could  be  considered  leprous  alopecia. 
As  the  face,  particularly  the  superciliary  region,  is 
prone  to  all  forms  of  leprous  eruption,  falling  of 
the  eyebrows  is  a  very  usual,  very  early,  and  very 
characteristic  phenomenon.  The  beard,  too,  is  apt  to 
be  patchy,  particularly  in  nodular  leprosy.  In  many 
instances,  before  they  drop  out,  the  individual  han-s 
become  white,  or  downy,  or  splintered,  or  monillated. 
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The  most  frequent  seats  of  the  primary  macular 
eruption  are  the  face,  especially  the  superciliary 
region,  the  nose,  cheeks,  and  ears  ;  the  extensor 
surfaces  of  the  limbs  ;  the  backs  of  the  hands  ;  the 
back,  buttocks,  abdomen,  and  chest.  The  palms  of 
the  hands  and  the  soles  of  the  feet  are  rarely  if  ever 
attacked  ;  the  scalp  is  never  attacked.  At  this  stage 
of  the  disease  the  mucous  membranes  are  very  rarely 
affected. 

In  the  disti-ibution  of  the  maculae  a  rough  sym- 
metry may  or  may  not  be  discernible. 

6.  The  ijeriod  of  specific  deposit.  —  Duiing  the 
stage  just  described,  if  there  be  any  thickening  of  the 
skin  or  other  evidence  of  new  growth,  it  is  barely  per- 
ceptible to  sight  and  but  slightly  to  touch.  Sooner 
or  later,  however,  another  stage  is  entered  on,  a  stage 
characterised  by  the  deposit  or,  rather,  growth  of  a 
tissue  possessing  well-marked  specific  characters.  This 
deposit  occurs  either  in  the  skin,  or  in  the  continuity 
of  the  peripheral  nerve  trunks,  or  in  both.  If  in  the 
first  situation,  nodular  or,  as  it  is  sometimes  called, 
tuberculous  leprosy  is  the  result ;  if  in  the  second,  w-e 
have  nerve  or  anajsthetic  leprosy  ;  if  in  both  of  these 
situations,  then  Avhat  is  known  as  "  mixed  leprosy"  is 
produced.  These  three  forms  of  the  completely 
developed  disease,  though  having  much  in  common, 
are,  as  a  rule,  clinically  fairly  distinguishable.  It  is 
customary,  therefore,  to  describe  them  separately. 

NODULAR  LEPROSY. 

This  form  of  leprosy  often  appears  without  a 
well-marked  preliminary  macular  stage,  being  ushered 
m,  after  a  longer  or  shorter  prodromic  stage,  by  a 
smart  attack  of  fever  and  the  rapid  development  on 
the  face  or  elsewhere  of  the  specific  lesion.  In  other 
instances  a  well-defined  but,  in  comparison  with  nerve 
leprosy,  short  macular  stage  precedes  the  appearance 
ot  the  characteristic  lepromata  (Fig.  44). 

The  essential  element  in  nodular  leprosv  is  the 
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leproma.     The   dimensions,  the    combinations,  the 
situations,  the  growth,  and  the  decay  of  this  give 
rise  to  the  more  manifest  symptoms  of  the  earlier 
stages,  at  all  events,  of  the  disease.    The  leproma, 
which  will  be  more  fully  described  in  the  section  on 
the  pathological  anatomy  of  leprosy,  is  formed  by  in- 
filtration of  the  deeper  layers  of  the  derma  with  what 
at  first  is  a  small-celled,  somewhat  dense  neoplasm. 
As  this  slowly  or  more  rapidly  increases  it  forms  a 
prominent,  rounded   boss  or  protuberance  covered 
with  unbroken  epidermis.    In  size  it  ranges  from  the 
dimensions  of  a  split  pea,  or  of  a  bean,  to  a  great 
plaque  many  inches  across.    In  colour  it  is  difiFerent 
according  to  its-  age  and  condition,  and  according  to 
the  natural  hue  of  the  skin  of  the  leper;  it  varies 
from  red  to  dirty  pink  in  the  earlier  and  congestive 
active  stage,  to  dark  brown  or  dirty  yellow  in  the 
later  stages.    It  is  generally,  though  not  always, 
especially  at  first,  anajsthetic  to  some  degree,  if  not 
absolutely  so  ;  it  is  devoid  of  hair,  usually  somewhat 
greasy-looking  and,   perhaps,  stippled  with  gaping 
follicles     Though  not  so  hard  as  keloid  growth,  it  is 
fairly  firm  to  the  touch,  and,  unless  very  extensive, 
can  be  readily  raised  up  and  freely  moved  over  sub- 
iacent  structures.     Isolated  lepromata  are  usually 
round  or  oval  ;  when  contiguous  they  may  coalesce, 
forming  patches  of  irregular  outline. 

When  many  lepromata  run  together,  or  are  closely 
set  the  growth  causes  the  natural  folds  of  the  skin  to 
be  exaggerated";  and  thus  great  disfigurement,  especi- 
ally of  the  face,  may  ensue.  Thus  the  skin  of  the 
forehead  and  eyebrows— an  early  and  favourite  site  of 
leprous  infiltration— is  thrown  into  massive  folds  and 
overhangs  the  eyes ;  the  fleshy  parts  of  the  nose 
broaden  out ;  the  cheeks  become  massive  ;  the  lips  are 
thickened  and  protrude;  the  chin  is  swollen  and  heavy  ; 
the  external  ears  are  thick  and  pendulous;  and  the 
bloated,  dusky,  wrinkled,  greasy,  passive  countenance 
acquires  the  repulsive  appearance  very  appropriately 
designated  "  leontiasis." 


Fig.  44.— Nodular  Lepeosy  (Lehir). 
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Nodules  may  appear  in  greater  or  less  profusion 
on  the  limbs  and  body;  favourite  sites  being  the 
backs  of  the  hands,  the  external  surfaces  of  the  arms, 
wrists,  thighs,  and  the  groins.  On  the  trunk  they 
may  occupy  very  large  areas,  forming  extensive  plaques. 
As  a  rule,  in  the  latter  situation  they  are  not  so 
prominent  as  on  the  face  and  arms.  The  same  remark 
applies  to  the  legs,  where  the  infiltration  is  usually 
dusky,  diffuse,  ill-defined,  and  prone  to  ulcerate. 

From  time  to  time,  and  at  longer  or  shorter 
intervals,  fresh  tubercles  appear,  their  formation 
generally  concurring  with  an  outburst  of  leprous 
fever.  Occasionally,  and  this  is  very  often  observed 
during  an  intercurrent  attack  of  some  acute  disease 
—such  as  an  exanthematous  fever,  or  erysipelas,  or 
even  of  some  exhausting  disease  like  phthisis— all  or 
a  proportion  of  the  nodules  are  temporarily  absorbed, 
leaving  only  slight  traces  behind.  But  the  normal 
and  usual  fate  of  the  nodule  is  either  first  to  soften 
in  the  centre  and  then  to  be  absorbed,  leavuig  a 
smooth  circular  patch  of  scar  tissue ;  or,  after  soften- 
in'r,  to  ulcerate  and  discharge  a  sticky,  yellowish  pus. 
This  discharge  tends  to  dry  up  into  crusts,  ulceration 
proceeding  underneath.  Finally  the  ulcer  may  heal, 
leaving  an  irregular,  depressed  scar. 

When  the  septum  of  the  nose  is  affected,  the  cartilage 
breaks  down,  the  tip  of  the  organ  becomes  depressed, 
and  a  stinking  discharge  escapes  from  the  nostrils. 
In  such  circumstances  breathing  is  very  much  inter- 
fered with,  more  especially  if,  at  the  same  time,  leprous 
deposit  occurs  or  ulcerates  in  or  about  the  glottis,  the 
epiglottis,  pharynx,  tongue,  or  mouth  generally,  ilie 
senses  of  smell  and  taste  are  then  lost  for  ever 

The  eyes,  also,  are  sooner  or  later  attacked,  lepro- 
matous  growth  spreading  from  the  conjunctiva  on  to 
the  cornea  or  into  the  anterior  chamber,  or  originating 
in  the  iris  or  ciliary  body.  Ultimately  this  organ 
also  is  destroyed,  and  with  it  the  sense  of  sight 

Thus,  in  time,  with  the  exception  of  that  of  hear- 
ing, one  sense  after  another  disappears.    U  leers  torm 
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everywhere  from  the  breakmg-down  of  the  nodules 
or  from  injuries  to  the  insensitive  skin.  The  cervical 
and  inguinal  glands,  owing  to  leprous  infiltration, 
swell  and  pei'haps  suppurate  and  become  fistulous ; 
the  abdomen  enlarges  from  leprous,  perhaps  combined 
with  amyloid^  infiltration  of  the  liver,  and  there 
may  be  diarrhoea  from  amyloid  disease  of  the  in- 
testine. In  addition  to  these  troubles,  if  the  patient 
live,  the  nerve  trunks  are  attacked,  and  then  the. 
neuralgic,  paretic,  and  trophic  lesions  of  nerve 
leprosy  are  superadded.  The  fingers  and  toes  ulcerate 
and  drop  off,  or  they  become  distorted  and  atrophied  ;- 
or  the  phalanges  are  absorbed,  the  hands  and  feet 
becoming  reduced  to  useless  stumps;  A  peculiar 
goat-like  smell  is  emitted  by  the  ulcerating,  decay- 
ing body.  Altogether,  the  blind,  lame,  unhappy 
wretch — still  retaining  his  intellect  but  devoid  of 
every  sense  except  that  of  hearing,  breathing  with 
difiiculty,  through  a  stenosed  larynx,  and  racked  by 
neuralgic  pains  and  irregular  outbursts  of  fever — 
comes  to  present,  before  the  inevitable  death  from 
exhaustion  occurs,  a  sadder,  more  loathsome,  and  more 
repulsive  picture  than  imagination  could  conceive. 
Fortunately,  in  a  large  proportion  of  cases,  the  leper 
is  mercifully  carried  ofi"  by  phthisis,  pneumonia,  or 
some  intercurrent  affection  at  an  earlier  period,  and 
before  his  disease  could  be  said  to  have  run  its  full 
course. 

NERVE  LEPROSY. 

Just  as  in  nodular  leprosy,  in  nerve  leprosy 
the  prodromic  and  macular  stages  may  be  severe, 
or  slight,  or  altogether  absent.  Usually,  however, 
m  nerve  leprosy,  much  more  frequently  than  in 
nodular  leprosy,  the  ulterior  and  more  distinctive 
lesions  are  preluded  by  a  long  and^well-marked  macular 
stage,  during  which  large  areas  of  skin  are  occupied 
by  erythematous  (Fig.  45),  by  pigmented,  or  by 
yitiliginous  patches.  The  ringed  form  of  eruption 
IS  a  very  usual  one;  a  red,  congested,  slightly  elevated 
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and,  perhaps,  hyperajsthetic  border  enclosing  a  larger 
or  smaller  area  of  pale,  anajsthetic,  non-sweating  in- 
tegument—the  whole  resembling  somewhat  one  of 
those  extensive  body-ringworms  so  common  in  natives 
of  hot,  damp  climates,  for  which  these  rings  are 
sometimes  mistaken.  Such  eruptions  may  come  and 
go,  or  they  may  be  permanent,  or  they  may  spread 
and  multiply  during  many  years  before  the  more 
distinctive  and  graver  signs  of  nerve  leprosy  are 

evolved.  .  . 

A  frequent  and  very  distinctive  symptom  ot  tbis 
type  of  the  disease,  occurring  often  about  this  time,  is 
the  sudden  appearance  of  bullae  {pemphigus  leprosus) 
—one  or  more  or  a  series  of  them— on  the  hands, 
feet,  knees,  backs  of  thighs,  or  elsewhere.  These 
bulla;  vary  in  size  from  a  pea  to  an  egg.  After  a  tew 
days  they  rupture,  exposing  a  reddish  surface  which 
presently  crusts  over,  exfoliates,  and  finally  turns 
into  a  pale,  perhaps  anaesthetic,  spot  with  a  sharply 
defined,  pigmented  border.  More  rarely  the  site  of 
the  bulla  ulcerates.  Should  similar  bullae  be  formed 
in  the  neighbourhood  of  the  first,  the  resultmg  ulcera- 
tions may  unite  into  an  extensive,  probably  superhcial, 
serpiginous-looking  sore. 

A  time  comes  when  evidence  of  profound  implica- 
tion of  the  nervous  system,  in  the  shape  of  severe 
neuralgic  pains,  formication,  hyperaesthesia,  or  anaes- 
thesia, becomes  more  accentuated.  The  lymphatic 
glands  enlarge,  and  there  is  often  considerable  fever 
and  general  distress.  Hitherto,  the  most  prominent 
symptoms  have  been  the  skin  lesions.  These  may 
remain  or  even  increase ;  on  the  other  hand  ^h^^y 
may  in  part  or  entirely  disappear.  But  whethei  the 
skin  lesions  increase  or  retrograde,  evidences  of  pi  o- 
found  implication  of  the  peripheral  nervous  system 
now  distinctly  show  themselves;  the  neuralgic  pains 
still  further  increase,  and  hyperesthesia,  an^s  hesia 
and  various  para^sthesi.^,  along  ^^th  rophic  changes 
in  skin,  muscle,  and  bone,  the  results  of  nerve  de- 
struction, become  the  dominating  elements  m  the  case. 


Fig.  45.— Xekve  Leprosy  (Leloir), 
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If  at  this  stage  the  uhiar  nerve  where  it  passes 
round  the  internal  condyle  of  the  humerus  be  ex- 
amined, generally  it  will  be  found  to  be  the  seat  of  a 
fusiform  swelling  perhaps  as  thick  as  the  little  6nger. 
Other  nerves,  such  as  the  anterior  tibial,  the  peroneal, 
more  rarely  the  median,  radial,  brachial,  and  cervical 
nerves,  especially  where  they  pass  over  a  bone  and 
lie  close  under  the  skin,  can  be  felt  to  be  similarly 
swollen.    Occasionally  even  the  smaller  nerves,  where 
superficial,  can  also  be  detected  hard  and  cord-like. 
At  first  these  thickened  nerves  are  tender  on  pres- 
sure, and  the  parts  they  supply  may  be  the  seats 
of  hyperesthesia  and  acute  neuralgia.     By  degrees 
the  great  thickening  of  the  nerve  trunks  decreases 
somewhat,  the  hypera;sthesia  and  neuralgia  subside, 
and  anajsthesia,  paresis,  muscular  atrophy,  and  other 
trophic  changes  take  their  place.    For  a  time  the  con- 
dition may  fluctuate;  the  neuritis  apparently  may 
come  and  go  with  corresponding  changes  in  the  con- 
dition of  the  area  subserved  by  the  affected  nerves. 
Sooner  or  later,  however,  fibrotic  changes  ensue  in 
the  neural  leprous  deposits,  and  the  nerve  tubules 
ultimately  atrophy  and  disappear.    The  nerve  tissue 
is  now  irreparably  damaged,  and  trophic  changes 
steadily  advance.     In  other   instances  anesthesia 
comes  on  without  neuralgic  pains,  without  hyper- 
esthesia, without  constitutional  symptoms,  without 
discoloration  of  the  skin,  the  patient  discovering  its 
existence  by  accident. 

In  nerve  leprosy  the  anesthesia  begins  most  com- 
monly in  the  feet,  the  thighs,  hands,  arms,  forearms, 
and  face.  Later,  and  more  rarely,  it  affects  the 
trunk  The  anesthesia,  though  associated  with 
well-marked  lesions  of  the  larger  nerves,  does  not 
always,  or  even  as  a  rule,  coincide  accurately  with 
the  anatomical  distribution  of  their  terminals ;  a  cir- 
cumstance which  tends  to  show  that  the  anesthesia 
is  not  always  and  simply  the  result  of  lesion  ot 
nerve  trunks,  but  that  it  may  be  the  effect  ot  the 
destruction  by  the  bacillus  of  the  nerve  terminals. 
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themselves ;  a  suggestion  which  is  sti'engthened 
by  Gerlach's  discovery  that  in  ansesthetic  leprosy 
the  bacilli  appear  first  in  the  skin  around  the  nerve 
terminals,  and  only  subsequently  extend  upwards 
to  the  nerve  trunks.  Another,  and  sometimes  a 
vei'y  striking,  fact  in  nerve  leprosy  is  the  symmetry 
observed  in  the  distribution  of  some  of  the  anaesthetic 
areas.  This  symmetry  is  by  no  means  invariable ; 
in  not  a  few  cases,  however,  it  is  very  perfect  and 
remarkable. 

At  the  outset  the  anaesthesia  in  the  affected 
patches  may  not  be  absolute ;  it  may  also  come  and 
go;  and  it  may  be  very  superficial,  deep  pressure 
being  for  a  long  time  appreciable.  But  when  the 
anaesthesia  becomes,  as  it  were,  settled  in  a  part,  it 
seems  gradually  to  extend  deeper  into  the  tissues ;  so 
that  after  a  time  it  is  absolute,  and  the  parts  may  be 
pinched,  incised,  and  even  seared  with  fire,  and  the 
leper  be  absolutely  unconscious  of  pain  or  even  of 
being  touched. 

Step  by  step  with  the  progress  of  the  anaesthesia, 
atrophy  of  the  subjacent  muscles  supplied  by  the 
thickened  nerves  proceeds.  Along  with  the  atrophy 
there  is  a  corresponding  distortion  and  a  correspond- 
ing loss  of  power.  There  is  no  ataxia  or  inco- 
ordination of  movement — simply  feebleness.  Thus 
the  forearm  wastes,  the  grasp  is  weakened,  the  thenar 
and  hypothenar  eminences,  and  the  interossei  melt 
away,  and  the  main-en-griffe  or  some  such  deformity 
is  gradually  produced  (Fig.  46),  Similar  changes 
occur  in  the  legs  and  feet,  so  that  the  power  of 
walking  is  much  impaired.  The  muscles  of  the 
thighs  and  upper  arms,  the  pectorals,  and  the  muscles 
of  the  face  follow  suit  very  much  as  in  progressive 
muscular  atrophy,  only  in  the  latter  disease  there 
is  no  superjacent  anaesthesia. 

In  the  affected  nerve  areas  all  the  muscles  are  not 
simultaneously  or  equally  attacked,  so  that,  especially 
in  the  face,  curious  distortions  may  ensue.  These 
facial  atrophies,  whether  symmetrical  or  one-sided, 
c  c 
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in    time    produce    a    facies    as    characteristic  of 
nerve   leprosy  as  leontiasis  is  of  nodular  leprosy. 
Owing  to  muscular  atrophy  the  eyes  after  a  time 
cannot  be  closed  ;  the  upper  lid  droops,  the  lower 
lid  becomes  everted,  and  the  eye  itself  may  become 
fixed.    At  first,  owing  to  exposure  of  the  organ, 
there  is  lachrymation ;  but  by-and-by  the  secretion 
of  tears  dries  up,  the  congested  conjunctiva  becomes 
cornified,  the  cornea  ulcerates  or  turns  leucomatous, 
and  in  the  end  sight  is  entirely  lost.  Ulceration 
often  occurs  in  the  mucous  membrane  of  the  nose, 
the  septum  being  destroyed  as  in  the  nodular  form  ; 
the  tip  of  the  nose  may  then  fall  down  or  be  entirely 
lost.   The  lips,  too,  may  become  paralysed,  thereby  in- 
terfering with  articulation  and  permitting  the  saliva  to 
dribble  from  the  mouth  in  a  constant  stream.  Changes 
occur,  too,  in  the  mucous  membrane  of  the  mouth  ; 
the  gums  may  retract,  exposing  the  maxillary  bone, 
the  teeth  ultimately  dropping  out.     Anesthesia  of 
the  tongue  and  buccal  mucous  membrane,  and  im> 
plication  of  the  muscles  of  mastication  may  render 
eating  and  articulation  very  difficult. 

In  time  the  skin  of  ansesthetic  patches  on  the 
limbs  tends  to  atrophy  ;  it  loses  its  glands  and  hairs, 
and,  in  the  end,  may  become  so  thinned  and  tense 
that  it  may  actually  burst  into  long  cracks.  The 
nails  are  not  generally  shed,  but  they  become  rough, 
or   thinned,   or   atrophied   into  minute,  hook-like 

^^^ufce?rform  over  exposed  parts  of  the  hands  and 
feet  They  may  penetrate  and  disorganise  the  joints 
and  thus  often  cause  fingers  and  toes  to  drop  ofi",  one 
after  another.  Or,  perhaps,  an  abscess  forms  around 
a  phalanx,  destroys  the  periosteum,  and  ultimately 
leads  to  loss  of  the  bone.  Or  a  sort  of  dry  gangrene 
may  amputate  finger  or  toe.  Or  there  may  be  a 
curious  interstitial  absorption  of  one  or  more 
phalanges,  the  shaft  of  the  phalanx  wasting  more 
rapidly  than  the  articulating  surfaces.  In  any  ot 
these  ways  the  fingers  and  toes  are  distorted  or 


Fig.  40.— Neuvk  Leprosy  :  MAiN-EN-aniT'TE  (Leloir). 
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destroyed.  It  is  no  unusual  thing  to  see  on  a  leper's 
hand  a  finger  in  which  one  or  more  of  the  phalanges 
have  been  thus  got  rid  of  without  destruction  of  the 
fleshy  part,  or  with  only  a  general  shrinking  of  this. 
Thus  it  comes  about  that  a  distorted,  talon-like  naU. 
may  crown  a  finger  which  is  a  mere  stump  ;  or,  the 
finger  having  been  entirely  absorbed,  the  nail  springs, 
as  it  were,  dii-ectly  from  the  knuckle. 

Perforating  ulcer  of  the  sole  of  the  foot,  usually 
under  the  ball  of  the  great  toe  or  the  heel,  is  a  very 
common  lesion  in  nerve  leprosy. 

On  the  whole,  the  advance  of  this  form  of 
leprosy  is  much  slower  than  that  of  the  nodular 
variety.  The  average  duration  of  the  latter  is  from 
eight  to  nine  years,  of  nerve  leprosy  about  eighteen 
years.  Often  such  lepers  live  much  longer— twenty, 
thirty,  or  even  forty  years.  As  can  readily  be  under- 
stood, the  end  of  these  cases  is  quite  as  sad  and 
repulsive  as  that  of  nodular  leprosy.  Death  seldom 
results  directly  from  the  disease  itself ;  diarrhoea, 
chronic  nephritis,  phthisis,  pneumonia,  or  bronchitis 
being,  one  or  other  of  them,  usually  the  immediate 
cause  of  death. 

MIXED  LEPROSY. 

As  already  explained,  in  most  cases  of  nodular 
I  leprosy  trophic  changes  from  implication  of  nerve 
trunks  ultimately  supervene.  Similarly,  though  not 
so  frequently,  nodular  infiltration  of  the  skin  may 
appear  in  the  course  of  what  originally  seemed  to  be 
a  case  of  pure  nerve  leprosy.  In  yet  other  cases 
nodular  and  nerve  lesions  concur  from  the  outset. 
In  one  or  other  of  these  ways  what  is  known  as 
mixed  leprosy  is  produced.  The  lesions  are  m  no 
way  difi'erent  from  those  already  mentioned,  and 
therefore  this  form  of  the  disease  does  not  call  for 
more  detailed  description. 

Pathol o^'icn I  anatomy.  -  Bacillus  leprcv.  — 
The  lesions  of  leprosy  are  the  result,  direct  or  in- 
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direct,  of  the  proliferation  of  the  Bacillus  leprce  in  the 
tissues.  This  parasite  (Fig.  47)  in  size,  shape,  and 
staining  reactions  closely  resembles  the  bacillus  of 
tubercle.  In  length  it  is  from  half  to  two-thirds,  and 
in  breadth  about  one-sixteenth  the  diameter  of  a 
blood  corpuscle.  The  ends  of  the  rod — which  is: 
always  straight— are  in  many   specimens  somewhat 


Fig.  47.— Bacillus  lepra,    x  1000  {Miiir  and  Ritchie). 


attenuated;  and  in  many  instances — joresumably  in 
old  bacilli — a  moniliform  arrangement  of  the  proto- 
plasm, as  if  from  spore  formation  or,  according  to 
Hansen,  from  disintegration,  can  be.  detected.  By 
some  authorities  it  is  said  to  possess  a  gelatinous 
capsule.  In  common  with  Bacillus  tuberculosis  and 
Bacillus  smegma  it  retains  carbol-fuchsin  stains  after 
being  treated  with  mineral  acids.  It  may  be  dis- 
tinguished from  Bacillus  tuherctdosis  by  its  staining 
more  readily  with  cold  weak  solution  of  carbol  fuchsin, 
and  by  being  decolourised  more  easily  with  dilute  acids; 
by  the  impossibility  hitherto  experienced  of  growing 
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it  on  the  usual  or  on  any  culture  media,  and  of 
inoculating  it  in  man  and  the  lower  animals ;  by  its 
tendency  to  occur  in  dense  clusters  and  in  greater 
numbers;  and  by  its  very  generally  being  found 
inside  cells  or,  according  to  Unna,  in  zoogloea  masses 
in  the  lymphatic  spaces. 

Specimens  of  the  bacillus  can  be  procured  readily 
by  excising  a  portion  of  a  leproma — a  proceeding,  in 
consequence  of   the  absence  of  sensation  in  most 
tubercles,  not  usually  much  objected  to  by  lepers  ; 
or  they  may  be  obtained  by  including  a  succulent 
leproma  in  a  pile  clamp,  slowly  screwing  up  the  jaws 
of  the  instrument  so  as  to  drive  out  the  blood,  prick- 
ing the  now  pallid  leproma,  and  then  collecting  on  a 
cover-glass  the  droplet  of  "  leper  juice  "  wHch  exudes 
from  the  puncture.    The  juice  may  be  spread  out  on 
the  cover-glass,  fixed,  stained,  and  decolourised  as 
for  the  demonstration  of  tubercle  bacilli ;  or  it  may 
be  examined  fresh.    Better  preparations  are  made 
by  making  with  a  small  scalpel  a  minute  incision 
into  the  compressed  leproma  scraping  some  of  the 
tissues  from  the  under  surface  of  the  skin,  and  smear- 
ing this  with  the  juice  on  to  the  cover-glass.  One 
must  be  careful  to  exclude  the  possibility  of  contamm- 
ation  with  Bacillus  tuberculosis,  with  which  lepers  are 
often  infected. 

If  examined  fresh,  or  if  a  morsel  of  leproma  be 
teased  up  in  water,  the  bacilli  may  be  seen  both 
inside  and  outside  the  cells  and  in  active  motion. 
Whether  this  motion  is  simply  molecular,  or  whether 
it  is  vital,  it  is  hard  to  say ;  probably  the  former,  for, 
whilst  osmic  acid  does  not  stop  it,  it  is  immediately 
arrested  by  the  addition  of  viscid  fluids,  such  as 
glycerine  or  albumin  water. 

The  bacillus  is  found  in  all  primary  leprous  de- 
posits ;  in  the  skin  leproma- where  it  occurs  m 
prodigious  numbers ;  in  the  meagre  infiltration  of  the 
macular  eruptions -where  it  is  much  more  sparsely 
distributed  ;  in  the  early  stage  of  leprous  neuritis— 
where,  also,  it  is  present  only  in  small  numbers ;  in 


Pa  thol  OGiCA  L  Aatatomy. 


439 


the  specific  lesions  of  the  liver,  spleen,  testes,  and 
lymphatic  glands.  In  the  blood-vessels  it  has  been 
found  in  the  endothelium  and,  occasionally,  free  in 
the  blood  or  enclosed  in  leucocytes.  It  is  abundant 
in  the  purulent  discharges  from  ulcerating  lepromata, 
or  other  forms  of  primary  leprous  infiltration.  It  has 
vei'y  rarely  been  found  in  the  spinal  cord  or  in  the 
lungs.  It  is  doubtful  if  it  occurs  in  the  brain,  the 
intestinal  tract,  or  in  the  kidneys,  although  the  latter 
are  prone  to  inflammation  in  leprosy.  It  is  not  found 
in  muscle,  in  bone,  or  in  cartilage  ;  and  it  is  not 
necessarily  present  in  the  secondary  trophic  lesions  of 
nerve  leprosy,  or  in  secondary  inflammatory  effusions. 

leproma. — The  young  leproma  presents  a 
smooth,  white,  glistening  section.  When  the  leproma 
is  older  the  cut  surface  has  a  brown  tint,  and  the 
morbid  tissue  may  become,  from  fib ro tic  changes, 
harder,  or,  from  degeneration,  softer.  The  specific 
lesion  of  leprosy  differs  from  that  of  tubercle,  inas- 
much as  it  is  well  supplied  with  blood-vessels,  contains 
no  giant  cells  (Hansen),  and  never  undergoes  caseation. 
If  hardened,  cut,  stained,  decolourised,  and  examined 
under  the  microscope,  the  leproma  is  found  to  consist 
principally  of  small  round  cells  about  the  size  of  a 
leucocyte,  epithelioid  cells,  and  fusiform  cells — the 
two  latter  in  increasing  numbers  with  the  age  of  the 
leproma.  It  can  be  seen  that  these  cells  have  in- 
filtrated and  partially  dissociated  all  but  the  most 
superficial  layer  of  the  derma.  It  may  be  further 
obsei-ved  that  the  cells  are  arranged  for  the  most  part 
in  groups,  generally  around  and  near  blood-vessels ; 
and  that  a  very  large  proportion  of  them  contain 
bacilli,  some  cells  having  only  a  few,  whilst  others 
are  literally  crammed  with  the  organisms.  Isolated 
bacilli  are  also  found  scattered  through  the  prepara- 
tion, apparently  free  in  the  lymph  spaces.  The  bacilli 
are  never  seen  inside  the  nuclei  of  the  implicated  cells. 

In  addition  to  the  bacilli-bearing  cells,  and  in- 
creasing in  number  with  the  age  of  the  lesion,  a 
number  of  brown  granular  bodies,  larger  and  smaller, 
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which  have  been  named  "  globi,"  are  to  be  found. 
These  Hansen  holds  to  be  cells  in  which  the  bacilli 
have  perished  and  become  granular.  It  is  to  them 
that  the  brown  colour  of  old  lepromata  is  due. 

There  has  been  considerable  discussion  as  to  the 
exact  position  of  the  bacilli  as  regards  the  lepra  cells 
—whether  they  lie  inside  the  cells  or  whether  they 
are  free.  On  the  one  hand,  Uuna  holds  that  they 
lie  free  in  the  lymph  spaces,  and  that  they  are  never 
in  the  cells,  the  appearance  of  cell  inclusion  being 
produced  by  the  zoogloea  arrangement  so  common 
with  bacteria.  On  the  other  hand,  Leloir  maintains 
that  some  of  the  bacilli  are  free,  whilst  others  are 
inside  the  cells.  A  third  set  of  observers,  following 
Hansen,  holds  that  the  bacilli  are  almost  invariably 
included  within  cells,  the  nuclei  of  which  can  readily 
be  demonstrated  surrounded  by  the  parasites. 

Other  lesions. — The  histology  of  the  infiltrated 
macula  is  practically  the  same  as  that  of  the  leproma, 
the  number  of  bacilli,  lepra  ceils,  and  globi  being 
proportionately  fewer.  In  old  maculse,  as  in  very 
old  lepromata,  the  bacilli  may  be  hard  to  find  or 
entirely  absent.  In  the  anaesthetic  maculse  the 
terminal  nerve  fibres  are  degenerated. 

As  the  fusiform  thickening  of  the  larger  nerve 
trunks  in  nerve  leprosy  is  a  secondary  inflammation, 
bacilli  may  not  always  be  found  in  it,  although  at  the 
very  commencement  of  the  nerve  disease  bacilli,  both 
in  cells  and,  according  to  Leloir,  free  between  the 
nerve  tubules,  are  present  and  may  even  lie  in  the 
nerve  tubules  themselves.  In  time  the  aff"ected  nerves 
become  mere  fibrous  cords  destitute  of  nerve  tubules. 

The  anatomy  and  histology  of  the  various  trophic 
lesions  are  such  as  are  found  in  other  examples  of 
destructive  neuritis,  and  are  in  no  way  peculiar  to 
leprosy ;  they  do  not,  therefore,  call  for  description 

in  nodular  leprosy  the  liver  and  spleen  are  the 
subjects,  in  many  instances,  of  a  peculiar  infiltration 
which,  in  well-marked  examples,  may  be  visible  to  the 
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naked  eye.  Fine  yellowish-white  dots  and  streaks 
are  seen  to  occur  in  the  acini  of  the  former.  These 
dots  and  streaks  consist  of  new  growth  in  which 
bacilli  abound  ;  according  to  Leloir,  the  parasites  are 
never  found  in  the  hepatic  cells  themselves. 

In  all  cases  of  nodular  leprosy  the  testes  atrophy 
and  undergo  fibrotic  changes,  bacilli  and  globi  being 
found  both  in  and  around  the  tubules,  free  and  in 
cells. 

In  all  forms  of  leprosy  the  lymphatic  glands  ap- 
pertaining to  parts  in  which  leprous  deposit  is  present 
are  characteristically  affected.  They  are  swollen  and 
hard,  and  on  section  the  gland  tissue  is  seen  to  have 
a  yellowish  tinge  from  an  infiltration  which  contains 
numerous  bacilli  and  globi. 

Albuminoid  disease  of  the  alimentary  canal,  liver, 
and  spleen,  and  nephritis  occur  in  a  large  proportion 
of  the  cases  of  nodular  leprosy. 

Diagnosis. — The  touchstone  in  all  doubtful  cases 
is  the  presence  or  absence  of  anaesthesia  in  some  skin 
lesion,  or  in  some  skin  area.  Anaesthesia  is  rarely 
absent  in  leprosy ;  generally,  in  the  implicated  spots, 
it  is  complete,  or  nearly  so.  It  should  be  particularly 
sought  for  towards  the  centre  of  maculae,  in  the  pale 
patches  left  after  the  fading  of  former  macule,  in  the 
hands  and  feet,  and  in  nodules  of  some  standing.  In 
no  other  skin  disease  is  definite  anaesthesia  a  symptom. 
Vitiligo  or  leucodermia— sometimes  called  Avhite  lep- 
rosy and  by  the  vulgar  very  generally  regarded  as 
true  leprosy— bears  a  certain  resemblance  to  the  pale 
post-macular  patches  referred  to ;  not  to  mention  other 
features,  the  absence  of  anaesthesia  in  leucodermia  at 
once  settles  diagnosis. 

Further  assistance  may  sometimes  begot  in  doubt- 
ful cases  from  the  fact  that  leprous  spots  rarely 
perspire.  A  hypodermic  injection  of  pilocarpine  is 
of  use  in  bringing  out  this  point. 

The  sensory  and  trophic  lesions  of  syringo-myelia 
might  be  mistaken  for  nerve  leprosy ;  but  the  general 
history  of  the  case,  the  history  or  presence  of  macular 


442 


Leprosy. 


eruption,  of  thickened  nerve  trunks,  and  of  enlarged 
lymphatic  glands  in  leprosy,  and  their  absence  in 
syringomyelia,  are  mostly  sufficient  to  establish  a 
diagnosis. 

It  is  hardly  necessary  to  point  out  the  diagnostic 
marks  of  leprosy  as  against  syphilis,  erythema  multi- 
forme, erythema  nodosum,  lupus  vulgaris,  lupus 
erythematosus,  psoriasis,  eczema,  lichen  planus, 
keloid,  body-ringworm,  erythrasma,  pityriasis  versi- 
color, elephantiasis  arabum,  etc.  Mistakes  can 
scarcely  be  made  unless  from  carelessness,  or  by  some- 
one completely  ignorant  of  the  nature,  history,  and 
symptoms  of  these  diseases. 

In  approaching  the  diagnosis  of  skin  eruptions, 
localised  pareses,  muscular  atrophies,  and  anaesthesia 
in  patients  living  in,  or  coming  from,  a  country  in 
which  leprosy  is  endemic,  the  possibility  of  their  being 
attributable  to  this  disease  must  be  borne  in  mind. 
If  doubt  exist,  and  it  be  found  feasible,  search 
should  be  made  in  eruptions  or  in  thickened  nerves 
for  the  bacillus.  If  this  be  found  the  diagnosis  of 
leprosy  will  be  infallibly  established. 

Prognosis. — Complete  recovery  is  an  event  so 
rare  in  leprosy  that,  though  it  may  be  hoped  for,  it  must 
not  be  expected.  Recovery  from  the  actual  disease 
itself— that  is,  in  the  sense  that  fresh  leprous  infiltra- 
tion may  cease  to  occur,  and  old  infiltration  may  be 
absorbed,  and  that  the  bacilli  may  die  out— is  perhaps 
the  rule  in  nerve  leprosy  ;  but  the  effects  of  the  leprous 
process  are  generally  permanent,  the  trophic  lesions 
resulting  from  nerve  destruction  being  irremediable. 
Such  cases  may  live,  however,  for  many  years— thirty 
or  forty— and  die  of  some  other  disease  ;  at  best,  they 
are  but  mutilated  specimens  of  humanity. 

Nodular  leprosy  is  usually  a  much  more  acute 
disease  than  nerve  leprosy,  sapping  the  strength  and 
general  health  much  more  effectually  and  more  quickfy. 
It  rarely  runs  its  full  course,  death  being  brought 
about  by  some  intercurrent  disease,  such  as,  and  espe- 
cially, phthisis,  nephritis,  albuminoid  degeneration  of 
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the  alimentary  tract,  dysentery,  stenosis  of  the  larynx, 
and  pneumonia.  It  may  prove  fatal  as  a  sort  of 
galloping  leprosy  within  a  year  even  of  its  first 
declaring  itself. 

^liology. — Age. — It  is  open  to  question  if  lep- 
rosy has  ever  been  seen  in  the  foetus.  It  has  once  or 
twice  been  reported  in  the  newly-born.  Cases  are 
also  on  record  of  its  occurrence  as  early  as  the  first 
*  and  second  years  of  life  ;  such,  however,  are  quite  ex- 
ceptional. Leprosy  is  extremely  rare  before  the  fifth 
or  sixth  year.  In  the  great  majority  of  instances 
the  disease  begins  between  the  tenth  and  thirtieth 
year.  It  rarely  commences  after  forty,  although  it 
has  been  known  to  begin  up  to,  and  even  after, 
seventy. 

Sex;  occwpation ;  social  and  hygienic  conditions. — 
Apart  from  the  associated  social  conditions  as  aflford- 
ing  opportunity  for  contagion,  sex  seems  to  have 
little  bearing  on  the  liability  to  leprosy.  The  same 
may  be  said  of  occupation,  and  social  and  hygienic 
conditions  in  general .  Very  probably  bad  food  and. 
bad  hygienic  circumstances  have  in  this,  as  in  most 
germ  diseases,  a  predisposing  influence ;  but  they 
certainly  cannot  create  a  lepra  bacillus  and  leprosy, 
any  more  than  they  can  create  an  acarus  and  itch. 
This  is  abundantly  shown  by  the  absence  of  leprosy 
at  an  earlier  period  in  countries  in  which,  without 
alteration  in  the  food  or  other  hygienic  conditions, 
the  susceptibility  of  the  natives  to  the  disease  was 
subsequently  proved  by  its  rapid  spread  on  being 
introduced  from  without,  e.g.  the  Sandwich  Islands 
and  New  Caledonia ;  and,  also,  by  the  disappearance 
of  the  disease,  in  other  instances,  under  the  influence 
of  the  segregation  and  isolation  of  lepers,  without  any 
concurrent  material  alteration  in  food  or  other  circum- 
stances, e.g.  Scotland,  Ireland  and  most  European 
countries. 

Climate. — Climate  can  in  no  way  be  considered  a 
cause  of  leprosy,  for  leprosy  exists  in  all  climates  and 
in  all  latitudes.    But  it  does  seem  to  have  some 
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influence  in  determining,  to  a  certain  extent,  the  type 
the  disease  assumes.  It  would  appear  that  the  nodular 
form  is  more  common  in  cold,  damp  climates;  the 
nerve  form  in  warm  or  diy  climates. 

The  lepra  bacillus. — Hansen  remarks,  "There  is 
hardly  anything  on  earth,  or  between  it  and  heaven, 
which  has  not  been  regarded  as  the  cause  of  leprosy." 
However  true  this  remark  may  be  as  regards  times 
prior  to  Hansen's  discovery,  we  are  now  practically 
certain  that  the  lepra  bacillus  is  the  cause  of  leprosy. 
The  only  gap  in  the  evidence,  otherwise  conclusive, 
lies  in  our  present  inability  to  cultivate  the  bacillus, 
or  to  convey  it  by  inoculation  or  otherwise  to  the 
lower  animals,  or,  perhaps,  to  man  himself. 

Many  attempts  have  been  made  to  communicate 
leprosy  to  man  by  inoculation,  but  hitherto,  with  one 
questionable  exception,  all  have  failed.  A  Sandwich 
Islander,  apparently  at  the  time  free  from  leprosy, 
was  inoculated  from  a  lepra  tubercle.  Within  a 
month  he  had  symptoms  of  leprous  neuritis  ;  two 
years  later  he  was  a  confirmed  leper ;  and  in  six  years 
from  the  date  of  tlie  inoculation  he  died  of  leprosy. 
Unfortunately  the  subject  of  the  experiment  was  a 
native  of  a  country  in  which  leprosy  was  extensively 
endemic  ;  and  besides,  he  had  lived  among  lepers— m 
fact,  members  of  his  family  were  lepers.  However 
possible  it  may  be  that  the  bacillus  in  this  instance 
had  been  communicated  by  the  inoculation,  the  circum- 
stances in  which  the  experiment  was  made,  and  the 
unusual  shortness  of  the  incubation  period,  are  against 
its  being  regarded  as  conclusive  evidence  of  the 
inoc  11  lability  of  the  disease. 

To  bridge  over  temporarily  this  important  gap  m 
the  evidence,  we  have  to  fall  back  on  the  close  analogy 
that  subsists  between  Bacillus  leprcn  and  Bacillus 
tuberculosis,  the  leproma  and  the  tubercle,  leprosy  and 
tuberculosis.  In  consideration  of  this  and  other  cir- 
cumstances, it  is  generally  conceded  nowadays  that 
Bacillu^s  leprai  is  the  cause  of  leprosy,  just  as  Bacillus 
tuberculosis  is  the  cause  of  tubercle.  Authorities 
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differ,  however,  as  to  the  way  in  which  the  bacillus 
is  acquired. 

How  acquired. — It  is  absurd  to  suppose  that  an 
organism,  no  matter  how  humble  its  place  in  the 
scale  of  life,  can  originate  de  novo ;  such  a  hypo- 
thesis may  be  at  once  dismissed.  Disregarding  this, 
we  have  to  consider  two  principal  views  as  to  the 
way  in  which  the  bacillus  is  acquired — heredity  and 
contagion. 

Heredity. — Prom  the  fact  that  it  tends  to  run  in 
families  and  that  in  certain  instances  it  assumes  the 
appearance  of  atavism,  leprosy,  until  the  ^aci^^ws  lefrte 
was  discovered,  was  almost  universally — as  it  still  is 
by  some — ^believed  to  be  a  hereditary  disease.  That 
this  belief,  in  the  same  sense  as  that  tubercle  may  be 
said  to  be  hereditary,  was  well  founded  is  quite 
possible  J  that  is  to  say,  that  certain  physio-patho- 
logical qualities  predisposing  to  leprosy  may  be 
inherited.  But  since  the  discovery  of  the  bacillus  it 
is  impossible  any  longer,  if  we  properly  consider  it, 
to  believe  that  the  bacillus  itself,  and  thei'efore  the 
disease  it  causes,  can  be  hereditary  in  the  scientific 
sense  of  the  word  "hereditary."  Physiological 
peculiarities  and  susceptibilities  may,  but  parasites 
cannot,  be  inherited.  It  is  true  the  ovum  may  be 
infected  by  a  germ,  as  in  syphilis  ;  but  infection  is  not 
heredity.  That  the  ovum  can  be  infected  at  some 
stage  of  its  existence  by  the  lepra  bacillus  is  proved 
if  it  be  true  that  children  have  been  born  with  the 
lesions  of  leprosy  on  them.  But  because  leprosy  is 
common  in  the  descendants  and  blood  collaterals  of 
lepers,  this  is  no  proof  of  ovum  infection  in  every,  or 
perhaps,  in  any  case ;  for  family  liability  is  quite  as 
explicable  by  a  hypothesis  of  contagion  or  outside 
infection  as  by  a  hypothesis  of  inherited  infection. 
Not  only  may  the  individuals  of  a  family  inherit  a 
family  predisposition  of  susceptibility  to  the  bacillus, 
but,  as  a  family,  the  members  of  it  are  generally  at 
one  time  or  another  closely  associated,  exposed  to  the 
same  hygienic  influences,  liable  to  communicate  by 
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contact  with  each  other  each  other's  parasites,  or  to 
acquire  the  parasites  latent  in  their  common  sur- 
roundings. Because  the  members  of  a  family  simul- 
taneously, or  one  after  another,  contract  scabies,  or 
ringworm,  or  typhoid,  no  one  supposes  on  this  account 
that  any  of  these  diseases  is  hereditary. 

Without  absolutely  denying  the  possibility  of 
ovum  infection,  the  probability  is  that  such  an  event 
is  very  rare.  The  age  at  which  leprosy  usually 
appears  is  against  such  a  supposition.  The  latency 
of  a  germ  for  twenty,  thirty,  forty,  or  even  seventy 
years  is  an  extremely  improbable  thing  and  without 
parallel  in  pathology.  Atavism,  or,  rather,  the  appear- 
ance of  atavism,  frequently  met  with  in  leprosy, 
is  also  against  such  a  supposition ;  for,  although  we 
can  understand  infection  of  an  ovum  by  a  leper 
parent,  we  cannot  understand  the  transmission  of  a 
germ  from  a  grandparent  to  a  grandchild  through 
a  parent  who  is  not,  never  was,  and  who  may 
never  become,  a  leper.  Such  a  thing  would  imply 
proliferation  of  the  bacillus  in  the  parent  without 
pathological  evidence  of  its  presence. 

Even  admitting  that  leprosy  is  sometimes  trans- 
mitted by  ovum  infection,  this  method  of  transmission 
cannot  be  the  only  one,  or  even  a  common  one,  for 
many  lepers  have  no  leper  ancestors ;  and,  as  is  well 
known,  the  healthy  European,  coming  from  a  country 
in  which  leprosy  has  not  been  seen  for  generations, 
may  acquire  leprosy  on  visiting  a  country  in  which 
the  disease  is  endemic. 

If  leprosy  be  communicated  generally,  or  even 
sometimes,  by  parent  to  child  by  heredity,  how 
explain  the  striking  fact,  brought  out  by  Hansen, 
that  of  the  numerous  offspring  of  160  Norwegian 
lepers  who  emigrated  to  America  not  one  has  become 
a  leper  1  Or,  again,  the  equally  well  attested  fact  that 
children  sometimes  become  lepers  first,  their  parents 
afterwards  1 

Another  powerful  argument  against  the  doctrme 
of  heredity  is  the  circumstance  that  lepers  become 
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sterile  early  in  the  disease.  From  this  it  is  evident 
that  unless  the  ranks  of  leprosy  are  recruited  in  some 
other  way  than  by  heredity  the  disease  would  in- 
evitably die  out  in  one,  or  at  most,  two  generations. 

From  considerations  such  as  these  the  view  that 
leprosy  is  a  hereditary  disease  has  now  few  adherents 
among  the  well  informed. 

Contagion. — The  best  authorities  believe  that 
leprosy  is  propagated  by  contagion  and  only  by 
contagion.  The  same  unanimity  of  opinion  does  not 
obtain  as  to  the  particular  way  in  which,  or  medium 
by  which,  the  contagium  is  applied  ;  but  that  it  passes 
directly  or  indirectly  from  the  infecting  leper  to  the 
infected,  nearly  all  are  agreed  to  regard  as  being 
practically  proved.  The  principal  facts  and  considera- 
tions on  which  this  important  conclusion  is  founded 
are  as  follows  : — 

Leprosy  is  a  germ  disease,  and  therefore  it  cannot 
originate  de  novo.  It  must  come  from  a  pre-existing 
germ  whose  habitat  may  be  air,  soil,  water,  plant, 
beast,  food,  or  man.  That  the  habitat  of  the  infect- 
ing germ  is  man  is  rendered  in  the  highest  degree 
probable  by  the  fact  that  the  germ  is  found  in  the 
human  tissues  and  hitherto  nowhere  else ;  and  by  the 
fact  that  leprosy  has  never  been  known  to  appear  on 
virgin  soil  independently  of  the  prior  advent  of  a 
leper.  When  a  leper  settles  down  in  virgin  country, 
after  a  time  cases  of  the  disease  ci'op  up  among  his 
companions  and  immediate  neighbours.  Some  of 
these  newly-made  lepers,  proceeding  to  a  different 
part  of  the  country,  in  time  become  centres  for 
other  groups  of  cases.  Thus  in  the  early  history  of 
the  introduction  of  leprosy  into  a  virgin  country — as 
New  Caledonia  —  the  spread  of  the  disease  from 
individual  to  individual,  and  from  place  to  place,  can 
be,  and  has  been  traced. 

In  further  proof  it  can  be  advanced  that  not 
only  may  a  native  of  a  non-leper  country  acquire  the 
disease  on  visiting  a  leper  country,  but  he  may  also 
communicate  the  disease  to  others,  his  countrymen, 
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on  his  return  to  his  own  country.  There  is  at  least 
one  well-authenticated  example  of  this  on  record. 
Dr.  Hawtrey  Benson,  in  1872,  showed  at  the  Medical 
Society  of  Dublin  a  leper,  an  Irishman,  who  had 
acquired  his  disease  in  the  West  Indies.  After  his 
return  to  Ireland  he  slept  in  the  same  bed  as  his 
brother,  who,  moreover,  sometimes  wore  the  leper's 
clothes.  In  time  the  brother,  who  had  never  been 
out  of  the  United  Kingdom,  became  a  leper  and  was 
shown  to  the  same  medical  society  in  1877.  In  this 
case  there  can  be  no  question  of  fact  or  of  diagnosis. 
Such  a  case  can  only  be  explained  by  contagion. 
Many  similar,  though  not  quite  so  well  authenticated 
and  conclusive,  instances  of  the  communication  of 
leprosy  by  contagion  are  on  record ;  but  the  case  just 
mentioned  is  alone  almost  conclusive,  for  if  leprosy  is 
proved  to  be  communicable  by  contagion  in  one  case, 
the  probabilities  are  that  it  is  so  acquired  in  every 
case. 

It  has  been  advanced  against  the  contagiousness 
of  leprosy,  that  it  attacks  a  very  small  proportion 
only  of  the  attendants,  nurses,  and  doctors  in  leper 
asylums.  But  might  not  a  similar  objection  be  raised 
to  the  contagiousness  of  scabies  or  of  ringworm? 
The  conditions  for  successful  contagion  are  known  and 
can  be  easily  avoided  in  the  latter  diseases  ;  they  are 
not  known,  and  are  therefore  not  invariably  avoided 
in  leprosy.  All  contagious  diseases  demand  certain 
conditions  for  their  diffusion.  In  some  diseases  these 
conditions  are  easily  complied  with  and  often  concur ; 
in  other  diseases  they  are  with  difficulty  complied 
with  and  rarely  concur.  Leprosy  belongs  to  the  latter 
category.  . 

Probably  intimate  personal  contact,  and  certain 
concurrences  in  tlie  phases  of  the  disease  with  special 
conditions  in  the  health  or  physiological  state  of  the 
recipient— conditions  which  are  as  yet  unknown,  and 
which,  for  all  we  know,  may  concur  only  at  long 
intervals  in  the  intercourse  of  any  two  individuals  — 
are  necessary  for  the  successful  communication  and 
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acquisition  of  leprosy.  The  simple  implantation  of 
the  bacillus  does  not  suffice  ;  for,  as  already  pointed 
out,  of  the  many  inoculations  that  have  been  made 
only  one  has  any  claim  to  be  regarded  as  having  been 
successful. 

Articles  of  diet— such  as  dried  fish — have  been 
incriminated  as  media  for  infection.  The  data  on 
which  it  is  sought  to  establish  this  and  similar 
speculations  are  altogether  insufficient,  and  do  not 
bear  investigation. 

Prevention. — If  it  be  conceded  that  leprosy  is 
caused  by  a  germ,  that  it  is  contagious  directly  or  in- 
directly, and  that  it  never  breaks  fresh  ground  unless 
first  introduced  from  without  and  by  a  leper,  then 
the  leper  must  be  regarded  as  a  source  of  danger,  and, 
qucL  leprosy,  the  only  source  of  danger  to  any  com- 
munity he  may  live  amongst ;  and  a  sure,  and 
the  most  effectual  way  of  suppressing  the  disease  is 
the  thorough  isolation  of  existing  lepers.  There  are 
many  difficulties,  however,  especially  in  such  countries 
as  India,  in  giving  practical  expression  to  what 
appears  to  be  a  perfectly  logical  conclusion — difficulties 
springing  from  the  rights  of  the  individual,  finance 
difficulties,  difficulties  arising  from  concealment  or  in- 
correct diagnosis,  as  well  as  from  the  continued  intro- 
duction of  fresh  cases  from  without.  These  and  other 
ob  vious  obstacles,  incident  to  any  attempt  at  a  whole- 
sale system  of  thorough  isolation,  are  so  great  that  the 
most  that  can  be  hoped  for  at  the  present  time,  and  in 
the  present  state  of  public  opinion,  is  some  modified 
system  of  segregation  and  isolation,  such  as  has 
worked  so  successfully  in  recent  years  in  Norway. 

Where  possible,  therefore,  lepers  should  be  segre- 
gated in  isolated  asylums  which  should  be  so  conducted 
as  to  prove  attractive.  Those  who  cannot  be  made,  or 
persuaded^  to  enter  these  asylums  should  be  isolated 
as  much  as  possible  from  their  families  and  the 
public  ;  scrupulous  cleanliness  of  their  persons  and 
houses  .should  also  be  insisted  on.  Lepers  ought  not 
to  be  allowed  to  beg  in  the  streets — as  is  often  the 
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case  in  Eastern  cities,  to  keep  shops,  or  to  handle 
food  or  clothes  intended  for  sale,  to  wander  about  the 
country  as  pedlars  or  mendicants,  to  hire  themselves 
out  as  servants  or  prostitutes,  or  to  frequent  fairs 
and  public  places.  All  lepers  in  the  ulcerative  stage 
of  the  disease,  when  it  is  to  be  presumed  that  myriads 
of  bacilli  are  being  constantly  given  off  from  their 
sores,  should  be  still  more  scrupulously  isolated,  their 
discharges,  clothes,  and  dressings  being  systematically 
destroyed  or  disinfected.  A  child  born  of  a  leper 
should  at  once  be  removed  from  the  diseased  parent, 
and,  if  necessary,  cared  for  at  the  public  expense. 

If  laws  were  enacted  to  give  effect  to  such  common- 
sense  precautions,  and  if  these  laws  were  faithfully 
carried  out,  the  best  results  might  be  looked  for. 
Leprosy  is  feebly  contagious,  or  rather,  the  conditions 
for  successful  contagion  rarely  recur ;  so  rarely,  that 
it  is  more  than  probable  that  under  such  a  modified 
system  of  segregation  and  isolation  as  that  indicated, 
they  would  recur  so  seldom  that  the  disease  would 

rapidly  die  out. 

Vaccination.— U  lias  not  been  actually  proved 
that  leprosy  can  be  communicated  by  vaccination, 
although  there  is  some  evidence  in  favour  of  such  a 
supposition.  But,  although  this  has  not  been  proved, 
it  is  an  obvious  and  very  desirable  precaution,  in 
countries  in  which  the  disease  is  endemic,  to  take  care 
that  the  vaccinifer  is  not  only  not  the  subject  of  actual 
leprous  eruption,  but,  also,  that  he  or  she  comes  from 
a  family  and  community  free  from  leprosy.  An 
apparently  healthy  vaccinifer  may  contam  lepra 
bacilli  in  a  latent  state,  be;  in  fact,  a  potential  leper 
capable  of  communicating  the  disease. 

l'realnient.-Scrupulous  and  systematic  atten- 
tion to  personal  and  domestic  hygiene  and  cleanliness  ; 
frequent  bathing  and  the  free  use  of  soap  ;  frequent 
changes  of  underclothing;  good  food;  fresh  air  ; 
lioht'  work  ;  the  avoidance  of  over-strain,  tatigue 
and  of  exposure  to  bad  weather;  these  things  are  all 
of  prime  importance  in  the  treatment  of  leprosy. 
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and  should  be  insisted  on.  It  has  been  found  that 
most  lepers  on  being  placed  in  favourable  hygienic 
conditions  improve,  at  all  events  for  a  time,  and  that 
in  a  small  proportion  the  disease  by  these  means  may 
sometimes  loe  actually  arrested.  Europeans  who  have 
contracted  leprosy  in  the  tropics,  almost  invariably 
undergo  temporary  improvement  on  return  to  the 
more  bracing  climate  and  more  nutritious  diet  of 
their  native  lands. 

Many  drugs  have  been  regarded,  from  time  to 
time,  as  being  more  or  less  of  the  nature  of  specifics 
in  the  treatment  of  leprosy.  But,  though  some  of 
these  drugs  appear  for  a  time  to  do  good,  and  in  con- 
sequence acquire  a  certain  degree  of  popularity, 
hitherto  all  of  them,  one  after  another,  have  sooner 
or  later  fallen  into  disfavour.  There  is  no  good 
reason  to  think  that  any  known  medicinal  substance 
is  really  a  specific  for  leprosy,  in  anything  approach- 
ing the  sense  that  mercury  and  iodide  of  potassium 
are  specific  in  syphilis.  One  is  very  apt  to  be 
deceived  in  estimating  the  value  of  a  drug  in  leprosy. 
The  leper  applies  for  treatment  generally  during,  or 
soon  after,  one  of  the  periodical  exacerbations  of  the 
disease,  and  when  the  nodules  and  other  eruptions 
are  active  and  well  pronounced.  In  the  natural 
course  of  events,  and  without  treatment  of  any 
description,  especially  if  the  patient  be  placed  under 
favourable  hygienic  conditions,  these  acute  manifesta- 
tions tend  to  become  quiescent,  and  the  disease  tem- 
porarily to  ameliorate.  Observers  are  too  apt  to 
attribute  this  natural  and  temporary  amelioration  to 
whatever  drug  the  patient  may  happen  to  be  taking 
at  the  time.  Moreover,  in  judging  of  the  value  o°f 
any  drug  in  leprosy,  it  must  be  remembered  that  the 
disease  may  be  arrested  spontaneously,  or  even  be 
recovered  from,  and  thkt  without  the  use  of  any  druf 
whatever.  ^ 

Chaulmoogra  oil,  in  doses  of  from  two  to  ten  up 
to  forty  drops  or  more,  according  to  tolerance,  three' 
times  a  day,  together  with  inunction  of  the  same 
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drug  mixed  with  some  oil,  is  a  favourite  remedy  with 
English  practitioners.    Such  lepers  as  can  assimilate 
large  doses  of  this  drug  appear  to  derive  benefit. 
Sandwith  has  reported  {Journ.  of  Tropical  Medicine, 
1900)  a  case  in  which  marked  benefit  followed  per- 
sistent hypodermic  administration  of  chaulmoogra. 
I  have  a  leper  at  present  under  my  care  who,  in 
addition  to  70  minims  of  chaulmoogra  three  times 
a  day  by  the  mouth,  receives  a  hypodermic  injection 
daily  of  one  drachm.    The  improvement  in  this  case 
is  very  marked.    The  bacilli,  however,  are  just  as 
abundant  in  the  nodules  as  before  treatment  began, 
and  there  is  no  alteration  in  the  appearance  of  the 
bacilli.    Gurjun  oil,  once  in  favour,  seems  to  have 
been  abandoned. 

Unna  claims  to  have  cured  several  cases  by  the 
internal  administration  of  ichthyol  in  increasing  doses, 
combining  the  internal  medication  with  vigorous 
rubbing  of  the  arms  and  legs  twice  a  day  Avith  pyro- 
gallic  acid  (10  per  cent.)  in  lanolin,  and  the  cheeks 
and  trunk  with  chrysophanic  acid  (10  per  cent.)  m 
lanolin;  at  the  same  time  applying  to  the  forehead 
and  chin  a  plaster  of  chrysophanic  and  salicylic  acids 
with  creasote,  changing  the  plaster  every  day.  The 
treatment  is  continued  for  a  month,  and  is  then 
followed  by  a  course  of  warm  baths  before  being 

Tuberculin  has  also  been  tried.  It  produces  a 
local  and  a  general  reaction,  which  is  sometimes 
curiously  delayed  for  one  or  two  days.  So  far  from 
doing  good  it  seems  to  aggravate  the  disease,  causing 
fresh  eruptions,  and,  also,  causing  bacilli  to  appear  in 

the  blood.  ,  ,  ,  *  4. 

Dr.  Radcliffe  Crocker  has  recorded  {Lancet,  August 
8th  1896)  two  cases  of  leprosy  in  which  great  im- 
provement followed  weekly  hypodermic  injections  of 
one-fifth  of  a  grain  of  perchloride  of  mercury.  _ 

Iodide  of  potassium  aggravates  leprosy  it  given 
in  full  doses;  it  not  only  affects  the  general  health 
prejudicially,  but  it  causes  fresh  eruptions  to  appear. 


Trea  tment. 


453 


Danielssen  regards  salicylate  of  soda,  combined 
with  cod-liver  oil,  quinine  and  iron,  good  food,  and 
good  hygiene,  as  the  best  treatment  for  leprosy. 
He  claims  for  the  salicylate,  if  commenced  within 
the  first  few  months  from-  the  appearance  of  the 
disease,  that  it  sometimes  effects  a  cm-e.  He  begins 
with  fifteen  grains,  four  times  a  day,  and  gradually 
increases  the  dose  during  six  months  or  a  year. 

I  have  lately  tried  thyroidin  in  a  case  of  nerve 
leprosy.  The  patient  has  improved  marvellously 
during  the  three  years  he  has  taken  it. 

Hydroxylamin,  europhen,  naphthol,  salol,  methy- 
lene blue,  and  aristol  have  also  been  tried  recently ; 
the  results  have  not  proved  encouraging. 

Nerve  stretching,  with  or  without  nerve  splitting, 
has  been  strongly  advocated  (McLeod)  for  the  cure 
of  leprous  neuralgia,  antesthesia,  muscular  atrophy, 
and  other  trophic  lesions.  At  the  best  they  can 
benefit  the  local  lesion  alone,  and  that  but  tempo- 
rarily, and  only  in  the  earlier  stages  of  the  leprous 
neuritis  before  the  nerve  has  undergone  fibrous 
transformation. 

In  the  case  of  leprous  nodules  spreading  on  to 
the  cornea  and  threatening  to  interfere  with  the  line 
of  vision,  Broeckmann  has  shown  that  the  extension 
of  the  leproma  may  be  arrested  by  division  of  the 
cornea  on  the  pupillary  side  of  the  lesion  ;  it  is  found 
that  the  bacilli  do  not  traverse  the  cicatrix.  Tarso- 
rhaphy  for  ectropion  of  the  lower  lid  ;  iridectomy  for 
iritis,  or  synechia; ;  tracheotomy  for  laryngeal  stenosis; 
and  necrotomy  for  bone  disease,  may  sometimes  have 
to  be  performed.  Horder  strongly  recommends  ampu- 
tation for  perfoi'ating  or  other  forms  of  ulceration  ; 
the  general  health  is  much  improved  by  the  removal 
of  such  sources  of  sepsis.  The  existence  of  leprosy 
does  not  materially  interfere  with  the  success  of 
surgical  operations.  I  once  removed  an  enormous 
elephantiasis  of  the  scrotum  from  a  confirmed  leper ; 
the  presence  of  the  leprosy  did  not  prevent  sound 
healing  of  the  extensive  operation  wound,  the  man 
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making  a  good  recovery  so  far  as  the  operation  was 
concerned. 

If  only  one  tubercle,  or  one  limited  lepra  macula 
is  present,  and  there  have  been  no  constitutional 
signs  of  a  general  invasion,  it  is  advisable  to  excise 
freely  the  aifected  spot.  It  is  just  possible  that  in 
this  spot  we  may  be  dealing  with  the  primary  lesion  of 
leprosy — the  point  of  invasion — and  that  as  yet  the 
disease  is  limited  to  this.  At  all  events,  to  excise 
this  can  do  no  harm ;  and  in  face  of  the  terrible  fate 
which  is  otherwise  in  store  for  the  victim  of  this 
infection,  it  would  be  wrong  to  withhold  any  possible 
chance  of  escape,  however  small,  such  a  trifling 
operation  might  afford. .  A  case  has  been  recorded 
{Arch,  de  Med.  Exfer.,  1st  Jan.,  1895)  in  which 
a  child,  twenty-seven  months  old,  presented  on  one 
temple  a  minute,  red,  anesthetic  spot  which,  on 
microscopic  examination,  proved  to  contain  lepra 
bacilli.  The  child's  brother  was  a  confirmed  leper. 
Six  months  after  the  discovery  of  the  spot  it  was 
excised  and  the  wound  cauterised.  This  was  done  in 
October,  1893  ;  in  April,  1894,  the  child  showed  no 
signs  of  leprosy. 

As  already  mentioned,  the  occurrence  of  acute 
disease  may  cause  absorption  of  leprous  deposit. 
This  has  been  more  particularly  observed  after 
erysipelas.  It  has  accordingly  been  proposed  to  treat 
leprosy  by  inoculations  of  the  erysipelas  streptococcus, 
or  by  injections  of  the  filtered  toxin  obtained  from 
cultures  of  that  organism  (Impey). 
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CHAPTER  XXIX. 

YAWS  (pRAMBOSSIA). 

Definition. — Yaws  is  a  contagious,  inoculable  dis- 
ease characterised  by  an  indefinite  incubation  period 
followed  usually  by  fever,  by  rheumatic-like  pains, 
and  by  the  appearance  of  papules  on  the  skin,  which 
generally  develop  into  a  fungating,  granulomatous, 
encrusted  eruption.  It  runs  a  chronic  course ;  is 
mostly  protective  against  a  second  attack  ;  and,  to  a 
certain  extent,  is  influenced  by  mercury  and  potassium 
iodide. 

Geographical  (listi'ibiitioii. — Yaws  is  widely 
diffused  throughout  the  gi^eater  part  of  the  tropical 
world.  In  certain  places  it  is  very  common — as  in 
tropical  Africa,  particularly  on  the  west  coast ;  in 
many  of  the  West  India  islands;  in  Ceylon,  where 
it  is  one  of  perhaps  several  diseases  included  under 
the  term  jmrangi  ;  in  Fiji,  where  it  is  known  as  coko ; 
in  Java ;  in  Samoa ;  and  in  many  of  the  islands  of  the 
South  Pacific.  It  is  difficult  to  say  to  what  extent  it 
exists  in  India;  some  deny  its  presence  thei'e  altogether", 
but  recent  observations  show  that  it  does  occur  there 
to  a  limited  extent.  Powell  (Ind.  Med.  Gaz.,  Sept., 
1894,  the  Brit.  Joiorn.  of  Dermat.,  No.  98,  Dec,  1896) 
has  recognised  and  described  it  as  occurring  in  Assam. 
Barker,  of  Borneo,  has  recently  shown  that  the  skin 
disease  of  the  Eastern  peninsula,  described  by  Brown 
{Brit.  Journ.  of  Dermat.,  No.  56,  vol.  v.),  under  the 
name  of  purru,  as  being  common  in  parts  of  the 
Malay  peninsula,  is  yaws.  If  yaws  occurs  in  China, 
it  is  certainly  rare  there — at  all  events  on  the  coast. 
In  some  of  the  West  India  islands,  and  in  Fiji,  almost 
every  cliild  passes  through  an  attack.  In  the  latter, 
according  to  Daniels,  those  children  who  do  not 
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acquire  the  disease  in  the  ordinary  way  are  inoculated 
with  it  by  their  parents,  who  regard  an  attack  of  yaws 
as  an  occurrence  more  or  less  necessary  and  whole- 
some. Nicholls  {Rej}ort  on  Yaws,  Blue  Book,  1894) 
has  made  a  careful  and  admirable  study  of  West 
Indian  yaws.  His  inclination  is  to  look  upon  parangi, 
coko,  and  similar  Asiatic  and  Pacific  island  diseases 
as  specifically  different  from  the  African  and  West 
Indian  disease.  Daniels,  however — a  most  accui-ate 
observer,  who  has  had  extensive  experience  both  in 
Fiji  and  in  British  Uuiana — shows  very  clearly  that 
in  both  places  the  diseases  are  identical.  Probably 
the  view  that  certain  forms  of  the  parangi  of  Ceylon 
are  not  yaws  is  likewise  incorrect. 

It  is  impossible  at  the  present  day  to  settle  the 
point,  but  it  seems  probable  that  yaws  was  originally 
an  African  disease,  and,  so  far  as  Amei'ica  and  the 
West  Indies  are  concerned,  that  it  was  introduced  by 
negro  slaves.  In  the  days  of  West  Indian  slavery 
the  specific  and  infectious  nature  of  yaws  was 
thoroughly  recognised.  The  planters  from  com- 
mercial, apart  from  other,  considerations,  by  institut- 
ing yaws  houses  and  other  repressive  measures, 
took  much  trouble  to  keep  the  disease  under.  Since 
emancipation  has  permitted  the  West  Indian  negro 
to  revert  to  some  extent  to  the  state  of  savagery 
from  which  he  had  partly  emerged,  yaws  has  again 
become  very  prevalent,  and  is  now  a  principal  and 
loathsome  feature  in  the  morbidity  of  these  islands. 

Symptoms. — The  initial  fever. — In  yaws  there 
is  an  incubation  stage  of  very  variable  duration — two 
weeks  to  six  months  * — the  appearance  of  the  cha- 
racteristic eruptions  being  preceded  by  a  certain 
amount  of  constitutional  disturbance.  The  intensity 
of  the  general  symptoms  varies  within  wide  limits. 
Sometimes  they  are  hardly  perceptible,  and  are  not 

^  Paulet,  who  inoculated  fourteen  healthy  persons  with  yaws, 
found  the  first  lesion  in  from  twelve  to  twenty  days ;  Charloius,  m 
twenty-eight  inoculations  observed  a  papule  at  the  site  of  niocu- 
lation  after  fourteen  days.  Naturally  acquired  yaws  is  reputed  to 
have  a  longer  incubation  period  than  the  inoculated  disease. 
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complained  of;  usually  there  is  well-marked  malaise 
with  rheumatic  pains.  Occasionally  there  is  severe  con- 
stitutional disturbance,  lasting  for  about  a  week,  with 
rigor,  smart  fever — 100°  to  103°— persistent  head- 
ache, pains — worse  at  night — in  the  long  bones,  joints 
and  loins,  and  sometimes  gastric  disturbance  and 
diarrhoea.  During  the  decline  of  these  constitutional 
symptoms  the  eruption  appears. 

Stage  of  furfuraceous  desquamation. — The  skin 
becomes  harsh  and  dry,  loses  its  natural  gloss,  and 
here  and  there  patches  of  light-coloured,  very  fine 
furfuraceous  desquamation,  best  appreciated  with  the 
aid  of  a  lens,  are  formed.  These  patches  are  mostly 
small  and  circular ;  occasionally  they  are  oval,  irregu- 
lar, or  form  rings  encircling  islets  of  healthy  skin. 
Their  extent  and  number  are  very  uncertain.  They 
are  scattered  irregularly  over  limbs  and  trunk ;  occa- 
sionally they  may  be  almost  confluent,  the  patches 
coalescing  and  giving  rise  to  an  appearance  as  if  the 
entire  skin  had  been  dusted  over  with  flour.  On  the 
other  hand,  this  furfuraceous  desquamation  may  be  so 
slight  as  to  be  overlooked.  In  other  instances  it  may 
be  very  marked ;  the  heaping  up  of  desquamating 
epidermic  scales  producing  white  marks,  very  evident 
on  the  dark  skin  of  a  negro  or  Oriental. 

This  patchy,  furfuraceous  condition  of  the  skin 
occurs  not  only  at  the  early  stages  of  yaws,  but  it  may 
persist  throughout  the  attack,  or  reappear  as  a  fresh 
eruption  at  any  period  of  the  disease. 

The  yaiv  (Fig.  48). — When  the  furfuraceous 
patches  have  been  in  existence  for  a  few  days  minute 
papules  appear  in  them.  Describing  these  papules, 
Nicholls  remarks  that,  in  examining  them  with  a 
lens,  "they  are  seen  to  be  apparently  pushed  up 
from  the  rete  malpighii  through  the  horny  epidermis, 
which  breaks  over  their  summits  and  splits  in  radi- 
ating lines  from  the  centre,  the  necrosed  segments 
curling  away  from  the  increasing  papule.  When 
the  papules  become  about  a  millimetre  in  height 
and  breadth,  a  yellow  point  may  be  observed  on  the 
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summits  .  .  .  consisting  not  of  a  drop  of  pus  under 
the  epidermis  .  .  .  but  of  a  naked,  cheesy-looking 
substance,  which  cannot  be  wiped  away  unless  undue 
force  be  used.     Frequently  a  hair  will  be  observ^ed 


issuing  from  this  yellow  substance,  thereby  indicating 
that  the  hair  follicles  are  the  centres  of  the  change 
aoing  on."  This  eruption  may  persist  during  the 
entire  attack,  or  it  may  appear  at  any  time  during 
the  course  of  the  disease.  When  extensive  and 
occurring  late,  it  indicates  a  protracted  attack. 

The  papule,  having  arrived  at  this  stage,  may 
either  cease  to  grow,  the  apex  becoming  depressed, 
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cupped,  and  lined  with  the  yellow  cheesy  material 
alluded  to ;  or  it  may  go  on,  increasing  in  size,  to  the 
formation  of  the  typical  yaw.  In  the  latter  case  the 
lesion  gradually  grows  into  a  rounded  excrescence, 
the  yellow  material  at  the  top  widening  out  so  as  to 
form  a  complete  cap  encrusting  the  little  tumour. 
The  yaw  so  formed  may  be  no  larger  than  a  split  pea ; 
or  it  may  attain  the  breadth  of  a  crown  piece.  The 
smaller  tumoui-s  are  hemispherical ;  the  lai-ger  are  more 
flattened  or  even  depressed  at  the  centre,  possess- 
ing everted,  somewhat  overhanging,  rounded  edges. 
Occasionall}^,  though  rarely,  a  big  yaw  may  include 
an  area  of  sound  skin.  Sevei'al  yaws  may  coalesce, 
and  together  cover  a  large  and  irregular  surface,  as  an 
entire  cheek,  a  popliteal  space,  or  the  doi'sum  of  a 
foot.  In  the  case  of  these  large  yaws,  the  surface  of 
the  growth  is  apt  to  be  irregular  and  fissured.  The 
neighbourhood  of  the  mouth  and  anus  are  favourite 
sites  for  coalescent  yaws ;  in  such  situations  the 
moisture  of  the  parts  softens  and  removes  the  crust 
wholly  or  in  part,  so  that  the  surface,  in  addition  to 
being  fissured,  may  be  more  or  less  bare,  sodden,  and 
fungoid. 

The  crust  which  caps  and  encloses  an  uninjured 
yaw  is  yellowish,  granular,  blotched  with  blood  stains 
and  encrusted  dirt.  At  first  the  crust  is  somewhat 
moist,  but  gradually  it  becomes  dry,  brown,  and 
black  even.  The  crusts  are  firmly  adherent,  requir- 
ing some  force  to  remove  them  ;  a  proceeding  which, 
though  painless,  may  entail  a  little  oozing  of  blood. 
Deprived  of  its  crust  the  little  swelling  is  seen  to  be 
red  in  colour,  and  generally  smooth  and  rounded  on 
the  surface.  According  to  size,  it  stands  out  any- 
thing from  one-eighth  to  six-eighths  of  an  inch  above 
the  surrounding  healthy  skin.  Immediately  after 
removal  of  the  crust  the  exposed  surface  begins  to 
pour  out  a  pale,  yellowish-grey,  viscid  fluid,  which 
soon  becomes  inspissated,  rapidly  forming  a  fresh  cap 
to  the  yaw.  Pus,  unless  as  a  consequence  of  irrita- 
tion, is  not,  as  a  rule,  found  under  the  crust. 


460 


Vah'S. 


Altliougli  the  formation  of  the  papules  and  yaws 
is  attended  with  much  itching,  the  yaw  itself  is  not 
at  all  sensitive ;  the  tumour  may  be  touched  with 
acid  even  with  impunity — a  diagnostic  point  of  some 
importance. 

The  yaw  usually  attains  its  maximum  develop- 
ment in  two  weeks ;  for  several  weeks  longer  it 
remains  stationary  before  beginning  to  shrink.  The 
crust  then  thins,  slirinks,  darkens,  separates  at  the 
l^eriphery  and  at  last  falls  off,  disclosing  at  the  site 
of  the  former  fungating  mass  a  slightly  thickened 
(pale — Nicholls,  hyperpigmented — Daniels)  spot  of 
fairly  sound  skin. 

Ulceration. — Such  is  the  normal  process  of  evo- 
lution and  involution  of  a  yaw.  But  it  sometimes 
hajjpens  that  the  tumours,  in  place  of  becoming 
absorbed,  break  down  and  ulcerate,  the  ulceration, 
howevei-,  being  confined  to  the  yaw  itself.  In  other 
instances  ulceration  goes  deeper  and  extends  circumfer- 
entially,  giving  rise  to  extensive  sores  with  subsequent 
cicatricial  contractions.  Such  ulcerations  may  or  may 
not  be  encrusted.  With  the  development  of  the 
deeper  and  wider  forms  of  ulceration,  the  typical 
lesions  of  yaws  may  disappear  for  a  time,  or  perhaps 
permanently.  In  the  latter  case  the  ulcers  are  said 
not  to  be  infective,  and  do  not  communicate  yaws  ; 
they  are,  therefore,  to  be  regarded  rather  as  compli- 
cations or,  it  may  be,  sequelae.  Such  ulcers  may 
persist  for  years.  Ulceration,  according  to  Nicholls, 
occurs  in  about  8  per  cent,  of  cases. 

Onychia. — -Yaws  may  occur  around  or  under  a 
nail  and  give  rise  to  a  troublesome  form  of  onychia. 

Foot  yaws. — When  a  yaw  develops  on  the  sole  of 
a  foot,  in  consequence  of  being  bound  down  by  the 
dense  and  thick  epidermis  it  causes  much  suffering. 
Spreading  laterally  under  the  thick,  leathery,  and 
unyielding  epidermis,  it  may  attain  a  large  size. 
After  a  time  the  epidermis  over  the  growth  gives  way, 
splitting  in  a  radiating  fasliion.  Pressure  being  thus 
removed  the  yaw  fungates,  and  suffering  diminishes. 
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A  cracked  scaly  condition  of  the  hands  and  feet, 
sometimes  persisting  for  years,  is  not  unusual  ni 
ne'^roes,  and  must  not  be  confounded  with  yaws, 
although  not   infrequently  the  two  conditions  co- 

DistrihiUion.—'T\\Q  yaws  may  be  scattered  over 
the  whole  body  ;  or  the  crop  may  be  limited  to  one 
or  two  growths ;  or  they  may  be  confined  to  a  cir- 
cumscribed region  of  the  skin.  They  are  commonest 
on  exposed  parts,  on  the  anterior  surface  of  the  body, 
and  on  parts  especially  liable  to  injury,  as  the  feet 
and  legs.  They  are  most  frequently  found  on  the 
lower  extremities ;  rarely  on  the  scalp,  and  still 
more  rarely  in  the  axilla;.  They  are  hardly  ever 
seen  on  mucous  surfaces  unless  about  the  lips,  around 
the  angles  of  the  mouth,  and  in  the  nostrils,  where 
they  often  form  clusters. 

Duration  and  recurrences.— Yaws  lasts  for  weeks, 
months  or  years,  its  duration  depending  on  the  general 
health,  idiosyncrasy,  hygienic  conditions,  and  the 
treatment  employed.  Mild  cases  in  healthy  sub- 
jects finish  in  about  six  weeks.  In  other  instances, 
especially  in  the  debilitated,  the  disease  runs  on  for 
months,  successive  crops  of  eruption  being  evolved. 
Sometimes  these  recurrences  may  stop  short  at  the 

*  In  the  course  of  time  the  West  Indian  negroes  have  adopted 
a  peculiar  jargon-a  mixture  of  French,  English,  and  &pamsh-- 
to  designate  the  various  manifestations  of  yaws.  I  he  scaly 
patches  are  known  in  some  of  the  islands  as  "pian  dartres,  in 
Jamaica  as  "yaws  caeca";  the  papular  stage  of  eruption  as 
"pian  CTatelle";  when  the  papular  eruption  occurs  as  a  late 
symptom,  it  may  be  called  "pian  charaib,"  or  "guinea-corn 
yaws."  The  developed  yaw  is  sometimes  known  as  bouton 
pian."  "Tubboes,"  "tubba,"  "crabs,"  "  crappox,  '  crabes,  are 
expressions  applied  to  the  painful  manifestations  on  the  soles 
of  the  feet.  Forms  of  chronic  dermatitis  on  hands  and  feet  are 
called  "dartres,"  "tubboe,"  "crabs,"  "  dry  tubboes  ;  or  where 
exudation  goes  on  between  cracks  in  soles  or  palms,  running 
crab  yaws."  A  large  persistent  yaw  is  sometimes  known  as  the 
"mother,"  or  "grandmother,"  or  "mama-pian'  ;  smaller  yaws 
as  "daughter"  or  "grand-daughter"  yaws.  Yaws  which  show 
themselves  some  time  after  the  disease  appears  to  have  subsided 
are  called  "memba"  (remember)  yaws.  Yaws  coalescing  in  the 
form  of  a  ring  are  called  "  ringworm  "  yaws. 
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stage  of  desquamation,  or  at  the  papular  stage,  or 
tliey  may  proceed  to  the  formation  of  typical  yaws. 
The  recurrences  are  usually  preceded  by  feverishness, 
pains  in  the  bones  and  joints  ;  and  the  successive 
crops  may  either  be  limited  and  partial  in  their 
distribution,  or  they  may  be  general.  In  Fiji,  Daniels 
states,  the  average  duration  of  an  attack  of  yaws  is 
about  one  year. 

I'he  general  health.  — •  With  the  exception  of 
during  the  initial  fever,  or  during  one  of  the  recur- 
ring febrile  relapses,  the  general  health  is  not  as  a- 
rule  affected.  Occasionally  there  is  debility  and 
cachexia ;  or  there  may  be  enlargement  and  tender- 
ness of  the  lymphatic  glands.  In  other  instances  the 
rheumatic  pains  are  a  principal  feature  and  may  be 
very  severe. 

Persistent  yaws. — That  yaws  sometimes  effects  a 
permanent  hold  is  shown  by  the  persistency  with 
which  they  occasionally  continue  to  recur  during 
many  years.  In  such  cases  the  lesion  has  always 
the  characters  of  a  true  yaw,  and  cannot  be  regarded 
as  a  "  secondary  "  or  "  tertiary  "  manifestation  in 
the  sense  in  which  these  terms  are  applied  to  the 
late  lesions  of  syphilis. 

Question  of  sequelc..- — Mention  is  often  made  of 
nodes,  of  gummatous-like  thickenings,  and  of  punched 
out  and  serpiginous  ulcerations  in  connection  with 
yaws.  Most  recent  authorities  regard  all  such 
phenomena  as  being  generally  the  results  of  an  inde- 
pendent, though  concurrent,  syphilitic  infection. 

It  sometimes  happens  that  an  individual  who, 
years  previously,  passed  through  an  attack  of  yaws 
is  affected  with  destructive  ulceration  of  the  soft 
palate,  or  of  the  mucous  membrane  and  cartilage  of 
the  nose.  Opinions  differ  as  to  the  true  relationship 
between  this  special  type  of  ulceration  and  the 
antecedent  yaws;  some  holding  that  it  is  a  later 
manifestation  of  yaws,  others  regarding  it  as  purely 
the  result  of  an  independent  syphilitic  taint.  As 
regards  the  West  Indies  the  question  is  one  which, 
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considering  the  great  frequency  of  both  acquired  and 
congenital"  syphilis   there,    it  is    hard  to  decide. 
Daniels  says  that  in  Fiji,  where  syphilis  is  unknown 
among  the  natives,  these  destructive  ulcerations  of 
palate  and  nose,  together  with  a  skin  affection  like 
lupus  vulgaris—  all  of  which  he  says  are  amenable  to 
potassium  iodide  —are  not  uncommon  ;  he  is  inclined, 
therefore,  to  regard  them  as  true  sequelae  of  yaws. 
Corney  appears  to  entertain  a  similar  opinion,  for  in 
his  annual  statistical  return  of  the  Colonial  Hospital, 
Fiji,  1896,  he  classifies  eleven  cases  under  the  head- 
ing "Lupoid  ulceration  of  posterior  nares  and  adjoin- 
ing pharyngeal  parts  (tertiary  frambcesia)."  Powell 
{Incl.  Med.  Gaz.,  Aug.,  1898)  describes  two  cases, 
mother  and  child,  in  whom,  concurrently,  a  uniform 
swelling  of  the  proximal  phalanges  of  both  hands 
occurred  during  the  third  year  of  an  attack  of  yaws. 
The  bones  to  the  touch  gave  the  impression  of  being 
rarefied.    The  swellings  yielded  to  mercury. 

Question  of  a  primary  sore. — Another  point  in 
the  .symptomatology  of  yaws  is  the  question  of  the 
occurrence  of  a  primary  sore,  as  in  syphilis.  Numa 
Kat  says  there  is  such  a  sore,  but  that  it  is  usually 
overlooked.  He  describes  it  as  a  papule  with  a  pale 
yellow  material  at  its  apex,  which  may  remain  a 
papule,  or  which,  after  seven  days,  may  ulcerate  and 
subsequently  cicatrise.  Other  observers  do  not  agree 
with  this.  They  say  that  though  yaws  virus  applied 
to  a  pre-existing  ulcer  may  render  it  unhealthy-look- 
ing and  cause  it  to  fungate  like  an  ordinary  yaw,  yet 
successful  puncture  inoculations,  although  they  some- 
times give  rise  to  a  yaw  at  the  point  of  inoculation, 
do  not. by  any  means  always  produce  a  local  lesion, 
much  less  an  ulcer.  As  the  lower  animals  appear 
not  to  be  susceptible  to  yaws,  this  and  other  interest- 
ing points  cannot  be  settled  by  experiment  on  them. 

"  Mortality. — Although  in  the  literature  of  the 
subject  reference  is  made  to  deaths  from  yaws,  yet, 
judging  from  the  statistics  collected  by  Nicliolls,  the 
mortality  must  be  very  small  indeed,    In  7,157  West 
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Indian  cases,  treated  in  various  yaws  hospitals,  there 
were  only  185  deaths — a  mortality  of  25-8  per  thou- 
sand ;  a  death-rate,  as  Nicholls  points  out,  less  than 
the  average  annual  death-rate  in  one  of  the  islands — 
Antigua.  Doubtless  although  yaws  itself  rarely 
directly  proves  fatal,  intercurrent  diseases,  such  as 
sloughing  phagedfena  and  phagedsenic  ulceration,  pre- 
disposed to  by  the  skin  lesions,  occasionally  do  so. 
If  the  verruga  of  Peru  be  a  form  of  yaws,  then, 
under  certain  conditions,  yaws  becomes  a  very  dan- 
gerous disease. 

^liltiology. —  Contagion  and  heredity. — As  yaws 
is  highly  contagious,  all  circumstances  favouring 
contact  with  the  subject  of  the  disease  favour  its 
occurrence.  Simple  skin  contact  does  not  suffice  for 
infection  ;  a  breach  of  surface  is  necessary.  Probably 
the  virus  is  often  conveyed  by  insect  bites,  or  by 
insects  acting  as  go-betweens  and  carrying  it  from 
a  yaw  sore  to  an  ordinary  ulcer.  Thus  the  disease 
often  commences  in  a  pre-existing  ulcer.  Cases  are 
prone  to  originate  in  certain  dirty  houses,  the  virus 
from  previous  yaws  patients  seemingly  impregnating 
the  floors  and  walls  of  the  filthy  huts  in  which  the 
latter  had  resided.  In  this  way  the  disease  may  be 
acquired  without  direct  transference  from  an  existing 
case. 

Yaws  is  neither  hereditary  nor  congenital.  A 
pregnant  mother  sufl'ering  from  yaws  does  not  give 
birth  to  a  child  suffering  from  the  same  disease ;  or 
one  which  will  subsequently  develop  yaws,  unless  the 
virus  be  first  introduced  directly  through  a  breach  of 
surface  after  birth.  It  is  not  conveyed  by  the  milk ; 
nor  does  a  suckling  sufTering  from  yaws  necessarily 
infect  its  nurse. 

Age,  sex,  occiopaiion,  race. — Although  two-thirds 
of  the  cases  in  the  West  Indies  occur  before  puberty, 
no  age  is  exempt.  Three  males  are  infected  to  every 
female  attacked.  Occupation  has  no  manifest  in- 
fluence. In  the  "West  Indies,  Europeans,  Chinese,  and 
Indians  catch  the  disease  if  exposed  to  the  contagion. 
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Morbid  anatomy  and  patliolog^y. — No  vis- 
ceral changes  have  been  found  in  yaws,  although, 
of  course,  when  yaws  concurs  with  syphilis,  gummata, 
etc.,  may  be  found ;  but  in  this  case  the  concurrent 
gummata  belong  to  the  syphilitic  and  not  to  the  yaws 
infection. 

The  tumours  on  the  skin  are  granulomata  made 
up  of  round  or  spindle-shaped  cells,  held  together  by 
a  small  amount  of  connective  tissue  and  abundant 
blood-vessels.  The  focus  of  the  circumscribed  cell 
proliferation  is  the  papilla  which  becomes  very  much 
swollen,  and  the  malpighian  layer.  The  cause  of  the 
prolifei-ation  is  probably  some  micro-organism;  what 
this  may  be  has  not  been  satisfactorily  determined. 
Both  Pierez  and  Nicholls  found  a  micrococcus  in 
great  profusion  in  the  growth  and  exudation.  This 
they  succeeded  in  cultivating  ;  but  the  causal  relation- 
ship of  the  bacterium  to  the  disease  has  not  been 
established,  inoculations  of  cultures  into  the  lower 
animals  proving  negative. 

Diag:nosis. — A  painless,  insensitive,  larger  or 
smaller,  circular,  encrusted,  red  granulomatous  ex- 
crescence occurring  in  the  endemic  district,  is  almost 
certainly  yaws.  The  most  important  point  in  con- 
nection with  yaws,  both  as  regards  diagnosis  and 
ajtiology,  is  its  relationship  to  syphilis.  It  has  been, 
and  is_  still,  held  by  some  distinguished  authorities, 
Hutchinson  for  example,  that  yaws  is  possibly 
syphilis  modified  by  race  and  climate;  and  certain 
features  which  the  two  diseases  have  in  common  are 
pointed  to  in  support  of  the  contention.  The  dis- 
cussion is  bound  to  continue  until  the  respective 
germs  of  yaws  and  syphilis  have  been  separated, 
cultivated  and  inoculated.  So  far  as  clinical  and 
microscopical  evidence  goes,  it  is  decidedly  in  favour 
of,  not  to  say  conclusive  for,  regarding  the  two 
diseases  as  specifically  distinct.  There  are  many 
points  of  contrast  in  their  clinical  features.  I  may 
mention  the  primary  sore,  the  infection  of  the  foetus, 
the  adenitis,  the  exanthem,  the  alopecia,  the  absence 
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of  itching,  the  iritis,  the  aftection  of  the  permanent 
teeth,  the  bone  and  eye  affections,  the  congenital 
lesions,  the  polymorphism  of  the  eruptions,  the  nerve 
lesions  and  the  gummata  of  syphilis.  All  these  are 
wanting  in  yaws.  Moreover,  both  diseases  may 
concur  in  the  same  individual  (Powell  cites  two  cases, 
and  Charlouis  two,  of  syphilis  supervening  on  yaws) ; 
and  antecedent  syphilis  certainly  does  not  confer  im- 
munity as  against  yaws.  Yaws  may  die  out  in  a  com- 
munity, as  in  British  Guiana  (Daniels,  Brit.  Jotcrn.  of 
Dermat.,  November,  1896),  yet  syphilis  remain ;  yaws 
may  be  universal  in  a  community,  as  in  Fiji,  and  yet 
true  syphUis,  whether  as  an  acquired  or  congenital 
disease,  be  unknown.  Finally,  syphilis  has  never 
been  shown  to  give  rise  to  yaws,  nor  yaws  to  syphilis  ; 
neither,  so  far  as  known,  has  yaws  been  evolved  in 
any  community  from  syphilis,  or  appeared  inde- 
pendently where  the  possibility  of  its  having  been 
introduced  from  a  recognised  yaws  centre  could  be 
excluded  with  certainty. 

The  therapeutical  argument  for  the  identity  of  the 
two  diseases  is  a  very  fallacious  one.  Sulphur  will 
cure  scabies  and  pityriasis  versicolor ;  yet  from  this 
circumstance  we  may  not  conclude  that  these  diseases 
are  identical.  The  same  may  be  said  in  respect  of 
the  influence  of  mercury  and  iodine  on  syphilis  and 
on  yaws. 

Propliylaxis.— This  resolves  itself  into  the  adop- 
tion of  measm-es  to  prevent  contagion.  These  are,  the 
isolation  and  segregation  of  the  affected  ;  the  dressing 
and  treating  of  wounds  in  the  hitherto  unaflected  ; 
the  application  of  antiseptic  ointments  to  yaws  sores 
so  as  to  obviate  the  diffusion  of  germs  ;  the  purifying 
or  destruction  by  fire  of  houses  or  huts  notoriously 
infected ;  the  prevention  of  pollution  of  bathing  water 
by  yaws  discharges.  . 

Ti-eatinciit.— All  are  agreed  as  to  the  propriety 
of  endeavouring  by  good  food,  tonics  and  occasional 
aperients  to  improve  the  general  health.  Most  are 
agreed  as  to  the  propriety  of  endeavouring  to  procure 
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a  copious  ei'uption  by  stimulating  the  functions  of  the 
skin  by  warm  demulcent  drinks  ;  by  a  daily  warm 
bath  with  plenty  of  soap ;  and,  during  the  outcoming 
of  the  eruption,  by  such  diaphoretics  as  liquor  am- 
monise  acetatis,  guaiacum,  etc.  Confection  of  sulphur 
is  also  recommended  as  a  suitable  aperient ;  it  may 
be  taken  frequently  in  the  early  stages  of  the  disease. 
All  are  agreed  as  to  the  propriety  of  avoiding 
everything — such  as  chill — tending  to  repress  the 
eruption ;  warm  clothing  is  therefore  indicated. 
Many  use  mercury  or  potassium  iodide,  or  both,  after 
the  eruption  is  fully  developed.  These  drugs  have 
undoubtedly  the  power  of  causing  the  eruption  in 
yaws  to  resolve.  Some  practitioners  rarely  use 
them  or,  if  they  use  them,  do  so  only  at  the  latest 
stages  of  the  disease,  considering  that  relapses  are 
more  prone  to  occur  after  their  too  early  employment. 
Mercury,  owing  to  its  proneness  to  cause  anaemia, 
is  less  frequently  employed  than  potassium  iodide. 
Where  the  eruption  is  persistently  squamous,  or 
papular,  arsenic  is  frequently  prescribed.  Some 
touch  the  yaws  with  sulphate  of  copper  ;  some  apply 
nitrate  of  mercury  ointment ;  others  iodoform  oint- 
ment ;  others  leave  them  alone,  confining  their  local 
measures  to  the  enforcement  of  cleanliness.  When 
the  soles  of  the  feet  are  attacked,  the  feet  ought  to 
be  soaked  in  warm  water  to  soften  the  epidermis, 
which  should  then  be  cut  away  sufficiently  to  liberate 
the  subjacent  yaw.  Ulceration  must  be  treated  on 
ordinary  principles.  During  convalescence,  iron, 
arsenic,  and  quinine  are  indicated. 
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CHAPTER  XXX. 

VERRUGA  PERUANA. 

In  certain  narrow  valleys  of  the  Andes,  between  the 
ninth  and  sixteenth  parallels  of  south  latitude,  and  at 
an  elevation  of  from  3,000  to  10,000  feet,  an  aggra- 
vated form  of  a  disease  in  some  respects  closely 
resembling  yaws,  and  locally  known  as  "  verruga,"  is 
endemic. 

The  peculiar  initial  rheumatic-like  pains  and  fever 
are  apparently  the  same  in  character  as  those  of  yaws, 
only  more  severe.  Just  as  in  yaws,  one  attack  of 
verruga  confers  practical  immunity.  The  constitu- 
tional symptoms  likewise  subside  on  the  appearance 
of  the  skin  lesion  which,  judging  by  the  published 
descriptions,  is  a  granuloma  macroscopically  and 
microscopically  identical  with  that  of  yaws.  Just 
as  in  the  latter  disease,  the  eruption  may  be 
sparse  or  abundant,  discrete  or  confluent.  As  ni  yaws, 
individual  granulomata  may  fail  to  erupt ;  others  may 
subside  rapidly  ;  others  again  may  continue  to  in- 
crease, and  then,  after  remaining  stationary  for  a 
time,  gradually  wither,  shrink,  and  drop  off  without 
leaving  a  scar.  If  difference  there  be  in  their  clinical 
features  between  verruga  and  yaws,  apparently  it  is 
more  one  of  degree  than  of  kind. 

In  verruga  the  initial  fever  may  continue  for 
weeks,  or  even  for  months.  It  is  very  severe  in  many 
instances.  Often  it  exhibits  features  like  those  ot 
a  malarial  infection,  including  intermittency,  profound 
autemia,  and  sometimes  enlargement  of  the  spleen 
and  liver.  Very  probably  in  such  cases  it  is  the 
outcome  of  a  compound  infection— verruga  attacking 
a  malarial  subject.    Not  infrequently  in  the  eiidennc 
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district  a  certain  type  of  fever,  believed  to  be  verruga 
fever,  proves  fatal  before  the  appearance  of  definite 
skin  manifestations  such  as  would  justify  a  positive 
diagnosis.  This  was  apparently  the  case  with  a 
medical  student,  named  Carrion,  who  inoculated 
himself  with  blood  from  a  verruga  granuloma.  The 
symptoms  in  his  case  closely  resembled  those  of 
the  very  deadly  fever  referred  to,  which  is  known 
locally  as  Oroya  fever. 

In  addition  to  the  severity  of  the  fever  and 
rheumatic  pains,  the  Peruvian  disease  is  remarkable 
for  the  tendency  to  spontaneous  haemorrhage  exhibited 
by  the  skin  lesions.  Apparently  this  peculiarity  is 
attributable,  like  the  haemorrhages  in  the  affection 
known  as  "mountain  fever,"  to  the  diminished  atmo- 
spheric pressure  at  great  altitudes  ;  for  when  the 
patients  descend  to  the  lower  valleys,  or  to  the  sea 
level,  the  tendency  to  bleeding  ceases.  Possibly, 
the  unusual  vascularity  of  the  swellings,  which  are 
sometimes  permeated  by  a  network  of  cavei-nous 
sinuseSj  also  arises  from  the  same  circumstance. 

In  yaws  we  find  no  mention  made  of  the  occur- 
rence of  fungating  granulomata  in  any  situation  but 
the  skin.  In  verruga  it  would  seem  that  the  tumours 
may  develop  on  mucous  surfaces — in  the  oesophagus, 
the  stomach,  intestine,  bladder,  uterus,  and  vagina. 
Hence  the  dysphagia — a  common  symptom — and  the 
occasional  occurrence  of  hsematemesis,  melfena,  htemat- 
uria,  and  bleeding  from  the  vagina  in  the  last-named 
disease. 

The  geographical  distribution  of  verruga,  so  far 
as  known,  is  singularly  limited ;  it  is  confined  to  cer- 
tain valleys,  the  inhabitants  of  neighbouring  places 
being  exempt.  It  is  said  that  the  disease  may  be 
acquired  in  merely  passing  through  the  endemic 
districts  ;  and  that,  unlike  yaws,  the  domestic  animals 
in  these  districts,  as  well  as  the  human  inhabitants, 
are  subject  to  tlie  disease.* 

*  Two  elaborate  memoirs  on  this  disease  have  recently 
appeared — "  La  Maladie  de  Carrion,"   and  an  article  in  La 
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Treatment. — It  appears  that  cold  tends  to  re- 
press the  development  of  the  eruption,  and  that  until 
this  appears  fever  and  pain  persist.  For  this  reason 
as  well  as  to  avoid  the  hjemorrhage  from  the  lesions 
when  they  do  erupt,  the  patients  should  quit  the 
heights  and  descend  to  near  the  sea  level.  External 
hsemorrhages,  when  they  do  occur,  must  be  treated 
by  graduated  pressure;  otherwise,  the  local  as  well 
as  the  general  treatment  is  the  same  as  for  yaws. 

Pressc  Medicale  (July  27th,  1898),  botli  by  Dr.  M.  E.  Andinzola. 
It  is  curioua  that,  although  animals  are  said  to  be  .subject  to  the 
disease,  Carrion  chose  to  experiment  on  himself.  No  mention  is 
made  in  the  works  referred  to  of  experiments  on  animals,  although 
Carrion  is  lauded  for  his  enthusiastic  devotion.  The  reader 
might  consult  an  article  in  Pasteur's  '  'Annales  "  (Sept.  2.5th,  1898), 
"Note  sm-  la  Bacteriologie  de  Verruge  du  Perou,"  by  M.  Charles 
Nicolle. 
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CHAPTER  XXXI. 

ULCERATING  GRANULOMA  OF  THE  PUDENDA. 

Oeographical  clistritoution. — Drs.  Neal,  Ozzard, 
Conyers  and  Daniels  {Brit.  Guiana  Med.  Ann.,  1896) 
describe  a  peculiar  form  of  ulcerating  granuloma 
affecting  the  pudenda  in  dark-skinned  races.  Their 
observations  were  made  in  British  Guiana  and, 
principally,  on  West  Indian  negroes.  Daniels  believes 
that  he  has  seen  a  similar  or  the  same  disease  in 
Fijians.  The  "  serpiginous  ulceration  of  the  genitals  " 
referred  to  by  Macleod  {Ind.  Med.  Gaz.,  1882)  and 
recently  by  other  writers  in  India,  more  especially  by 
Maitland  [Ind.  Med.  Gaz.,  1899),  is  undoubtedly  the 
same  disease,  examples  of  which  I  can  recollect  having 
seen  in  South  China.  Taylor,  of  New  York,  has  seen 
it  in  whites  in  the  United  States,  and  Goldsmith 
{Journ.  of  Tro-p.  Med.,  1899)  has  also  met  with  it  in 
aboriginals  in  North  Australia.  Doubtless,  therefore, 
although  hitherto  little  notice  has  been  taken  of 
it,  this  disease  is  widely  distributed  in  the  tropics. 

Age  and  sex. — Tliis  form  of  ulceration  has  not 
been  observed  before  puberty  ;  it  has  been  found  only 
after  thirteen  or  fourteen  and  up  to  forty  or  fifty.  It 
occurs  in  both  sexes,  but  particulai'ly  in  women. 

Symptoms. — The  disease  commences  in  the 
great  majority  of  cases  somewhere  on  the  genitals  or 
groins  as  an  insignificant,  circumsciibed,  nodular 
thickening  and  elevation  of  the  skin.  The  affected 
area,  being  covered  with  a  very  delicate,  pinkish, 
easily-rubbed-off  epithelium,  excoriates  readily,  expos- 
ing a  surface  prone  to  bleed  and  break  down,  although 
rarely  ulcerating  deeply.  The  disease  advances  in 
two  ways;  by  continuous  eccentric  peripheral  ex- 
tension and  by  auto-infection  of  an  opposing  surface. 
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In  its  extension  it  exhibits  a  predilection  for  warm 
and  moist  surfaces  ;  particularly  the  folds  between 
the  scrotum  and  thighs,  the  lalDia,  and  the  flexures 
of  the  thighs  (Fig.  49).  Its  extension  is  very  slow, 
years  elapsing  before  it  covers  a  large  area.  Con- 
currently with  peripheral  extension  a  dense,  con- 
tracting,  uneven,  readily-breaking-down  scar  forms 


Fig.  49. — Ulnerating  gvamiloiim  of  the  putleutla  in  tlie  male. 

on  the  surface  travelled  over  by  the  coarsely  or  finely 
nodulated  active  new-growth  which  constitutes  the 
peripheral  part  of  the  diseased  area.  Occasionally 
islands  of  active  disease  spring  up  in  this  scar 
tissue  ;  but  it  is  at  the  margin  of  the  implicated  patch 
that  the  special  features  of  the  affection  are  to  be 
observed.  In  a  case  of  some  standing  there  is  found 
a  large  area  of  white  or  irregularly  pigmented,  per- 
haps excoriated,  unsound,  contracting,  folded,  and 
dense  cicatrix  ;  surrounded  by  a  narrow,  serpiginous, 
irregular  border  of  nodulated,  somewhat  raised,  red, 
glazed,  delicately  skinned  or  pinkish,  superficially 
ulcerated  or  cracked  new-growth. 

In  the  case  of  the  female  (Fig.  50)  the  disease  may 
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extend  into  the  vagina,  over  the  labia,  and  along 
the  flexures  of  the  thighs.  In  the  male  it  may  spread 
over  the  penis,  involve  the  glans,  scrotum,  and  upper 
part  of  the  thighs.  In  either  sex  it  may  spread  in 
the  course  of  years  to  the  pubes,  over  the  perineum, 
and  as  far  back  as  the  region  of  the  coccyx.  At 
times  a  profuse  watery  discharge  exudes  and  even 


Fig.  50. — Ulcerating  granuloma  of  tlie.  pudenda  in  the  female. 


drips  from  the  surface  of  the  new-growth,  soiling  the 
clothes,  soddening  the  skin,  and  emitting  a  peculiarly 
offensive  odour.  In  this  condition  the  disease,  slowly 
extending,  continues  for  years,  giving  rise  to  incon- 
venience and  perhaps  seriously  implicating  the 
urethra,  vagina,  or  anus,  but  not  otherwise  materially 
impairing  the  health. 

Histology.— On  microscopical  examination  the 
new  growth  at  the  margins  of  the  sore  is  found  to 
be  made  up  of  nodules,  or  masses  of  nodules,  con- 
sisting of  round  cells  having  large  and,  usually, 
badly-staining  nuclei.  These  cells  are  embedded  in 
a  delicate  fibrous  reticulum.    The  nodular  masses  are, 
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for  the  most  part,  covered  by  epitlielium,  their  under 
surfaces  merging  gradually  into  a  dense  fibrous  stroma 
in  which  small  clusters  of  similar  round  cells  are 
here  and  there  embedded.  The  growths,  though  very 
vascular,  contain  no  haemorrhages  ;  and  there  are  no 
signs  of  suppuration  or  of  caseation,  no  giant  cells,  and 
no  tubercle  bacilli.  In  vertical  section  of  the  small 
nodules  the  round  cell  mass  will  be  found  to  be  wedge- 
shaped,  the  base  of  the  wedge  being  towards  the  skin, 
the  deep-lying  apex  usually  pierced  by  a  hair  or  two. 
The  growth  is  found  around  sebaceous  follicles,  blood- 
vessels, lymphatics,  and  sudoriparous  glands  ;  but  it 
is  specially  abundant,  and  most  deeply  situated, 
around  the  hair  follicles.  No  characteristic  micro- 
organism has  hitherto  been  discovered.  For  a  detailed 
description  of  the  histology  the  reader  should  consult 
an  elaborate  article  by  Dr.  James  Galloway,  in  the 
British  Journal  of  Dermatology,  April,  1897. 

.(Etiology.— There  is  reason  for  believing  that  the 
disease  is  often,  if  not  generally,  a  venereal  one. 
Maitland  has  seen  it  in  the  mouths  of  a  husband  and 
wife.  He  considers  it  may  be  inoculated  on  other 
forms  of  venereal  sore,  such  as  an  ulcerating  bubo,  and 
that  a  compound  sore  may  result.  The  nature  of  the 
virus  is  unknown. 

Diagnosis.— In  British  Guiana,  as  elsewhere, 
malignant  and  syphilitic  ulcerations  of  the  groin  are 
common  enough  ;  the  disease  under  notice,  however, 
differs  widely  from  these  clinically,  histologically, 
and  therapeutically.  It  is  characterised  by  extreme 
chronicity— ten  or  more  years— by  absence  of  cachexia 
or  of  any  tendency  to  cause  death,  by  non-implication 
of  the  lymphatic  system,  and  by  non-amenability  to 
mercury  and  iodide  of  potassium.  The  disease  which  it 
most  resembles  is  lupus  vulgaris.  From  this  it  differs 
inasmuch  as  it  is  practically  confined  to  the  pudendal 
region,  affects  mucous  as  well  as  cutaneous  surfaces, 
tends  to  follow  in  its  extension  the  folds  of  the  skin, 
is  not  associated  with  the  tubercle  bacillus,  giant  cells, 
caseation,  or  other  evidences  of  tuberculous  disease. 
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Treatment.— This  disease  is  very  rebellious  to 
treatment.  Scraping  and  caustics,  including  the  actual 
cautery,  have  been  freely  employed ;  but,  although 
some  improvement  may  be  effected  by  these  means,  new 
nodules  almost  invariably  spring  up  in  the  resulting 
cicatrix,  Complebe  excision,  where  practicable,  offers 
the  best  chance  of  permanent  cure  ;  of  course,  such  a 
proceeding  must  be  undertaken  before  large  areas  and 
important  passages  have  become  involved.  Conyers 
and  Daniels  found  that  camphor  and  carbolic  acid  in 
equal  parts,  and  salicylic  acid  in  unguentum  creasoti, 
thirty  to  forty  grains  to  the  ounce,  give  the  best 
results  ;  although  in  no  instance  have  they  succeeded 
in  effecting  a  complete  cure,  the  growth  invariably 
recurring  in  the  scars  soon  after  discontinuance  of 
treatment.  Maitland  recommends  the  repeated  appli- 
cation of  Vienna  paste  followed  by  boric  acid  poultices. 
Mercury  and  iodide  of  potassium  are  useless. 
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CHAPTER  XXXII. 

ORIENTAL  SORE. 

Definition.— A  specific  ulcerating  granuloma  of 
the  skin,  endemic  within  certain  limited  areas  in 
many  warm  countries.  It  is  characterised  by  an 
initial  i^apule  which,  after  scaling  and  crusting  over, 
breaks  down  into  a  slowly  extending  and  very  indo- 
lent ulcer.  Healing  after  many  months,  it  leaves 
a  depressed  scar.  The  sore  is  inoculable  and,  to  a 
considerable  degree,  protective  against  recurrence. 

Oeograpliical  and  seasonal  clistribution.— 
Among  the  endemic  places  may  be  named  Morocco, 
the  Sahara  (Biskra,  Gafsa),  Egypt,  Crete,  Cyprus, 
Asia  Minor,  Syria  (Aleppo),  Mesopotamia  (Bagdad), 
Arabia,  Persia,  the  Caucasus,  Turkestan,  India 
(Lahore,  Multan,  Delhi,  etc.).  Locally,  Oriental  sore 
is  often  called  after  some  town  or  district  in  which 
it  is  specially  prevalent;  thus  we  have  Delhi  boil, 
Bagdad  boil,  and  so  forth.  It  is  much  more  common 
in  cities  than  in  the  country.  In  Bagdad  few  escape 
an  attack ;  visitors,  even  of  a  few  days  only,  are 
almost  certain,  at  particular  times  of  the  yeai*,  to 
contract  it.  Juliano  describes  [Journ.  des  Mai. 
Cut.  et  Syph.,  Oct.,  1890)  the  disease  as  being 
common  in  Bahia,  Brazil ;  the  name  Oriental  sore, 
suggested  by  Tilbury  Fox,  is  therefore  no  longer 
quite  appropriate. 

According  to  Hirsch,  in  the  tropics  this  form  of 
ulceration  is  specially  prevalent  about  the  commence- 
ment of  the  cool  season,  in  more  temperate  climates 
towards  the  end  of  summer  or  beginning  of  autumn. 
Years  of  prevalence  may  be  succeeded  by  years  of 
comparative  rarity  ;  possibly  in  harmony  with  altei'cd 
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sanitary  conditions.  In  Delhi,  for  example,  in 
1864  from  40  to  70  per  cent,  of  the  resident 
Europeans  were  affected  with  the'  local  sore;  on 
certain  sanitary  improvements  being  effected,  the 
frequency  of  the  disease  was  immediately  materially 
reduced. 

Symptoms.— Oriental  sore  commences  as  a 
minute,  itching  papule  which  tends  to  expand  some- 
what as  a  shotty,  congested  infiltration  of  the  derma. 
After  a  few  days  the  surface  of  the  papule  becomes 
covered  with  tine,  papery  scales.  At  first  these 
scales  are  dry  and  white ;  later  they  are  moister, 
thicker,  browner,  and  adherent.  In  this  way  a  crust 
is  formed  which,  on  falling  off,  or  on  being  scratched 
off,  uncovers  a  shallow  ulcer.  The  sore  now  slowly 
extends,  discharging  a  scanty  ichorous  material  which, 
from  time  to  time,  may  become  inspissated  and  crust 
over  the  sore  which  continvies  to  spread  underneath. 
The  ulcer  extends  by  the  erosion  of  its  perpendicular, 
sharp-cut,  and  jagged  edge,  which  is  surrounded  by 
a  slight  or  more  considerable  areola  of  congestion. 
The  surface  of  the  ulcer  is  irregular.  Any  granula- 
tions which  form  speedily  break  down.  Subsidiary 
sores  may  arise  around  the  parent  ulcer,  into  which 
they  ultimately  merge.  These  sores,  usually  about 
an  inch  or  so  in  diameter,  in  process  of  time  may 
come,  in  some  instances,  to  occupy  an  ax'ea  several 
inches  across. 

After  a  variable  period,  ranging  from  two  or 
three  to  twelve,  or  even  more  months,  healing  sets 
in.  Granulation  is  slow  and  frequently  interrupted. 
Often  it  commences  at  the  centre  whilst  the  ulcer 
may  be  still  extending  at  the  edge  ;  often  it  is  effected 
under  a  crust.  Ultimately  a  depressed,  white,  or 
pinkish  cicatrix  is  formed.  Contraction  of  the  scar, 
particularly  if  it  happens  to  be  on  the  face,  may 
cause  considerable  and  unsightly  deformity. 

Oriental  sore  may  be  single  or  multiple.  Two  or 
three  are  not  uncommon  ;  in  rai-e  instances  as  many 
as  forty  have  been  counted  on  the  same  patient. 
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They  are  mostly  situated  on  uncovered  parts— hands, 
feet,  arms,  legs,  and,  especially  in  young  children,  on 
the  face  ;  rarely  on  the  trunk  ;  never  on  the  palms, 
soles,  or  hairy  scalp. 

In  a  very  few  instances  the  initial  papule  does 
not  pi'oceed  to  ulceration  but  persists  as  a  scaling 
or  scabbing,  non-ulcerating,  flattened  plaque — just  as 
sometimes  happens  in  the  case  of  the  primary  chancre 
of  syphilis.  Occasionally,  from  contamination  with 
the  virus  of  erysipelas,  of  sloughing  phagedena,  or  of 
some  other  infectious  acute  inflammatory  skin  disease, 
the  primary  lesion  may  become  complicated  and 
correspondingly  modified  and,  perhaps,  a  source  of 
serious  danger.  Otherwise,  Oriental  sore  is  trouble- 
some and  unsightly  rather  than  painful  or  dangerous. 

Ilistolo^;  aetiology.— Section  of  the  papule 
displays  an  infiltration  of  the  derma  by  a  mass  of 
small  round  granulation  cells.  These  lie  between  the 
elements  of  the  tissues,  particularly  about  blood- 
vessels, lymphatics,  and  sweat  glands  ;  towards  the 
centre  of  the  lesion  they  completely  replace  the 
normal  structui'es.  Various  micro-organisms  have 
been  described  in  association  with  Oriental  sore.  By 
staining  sections  in  gentian  violet  and  afterwai'ds 
])artly  decolourising  in  spirit,  Cunningham  and  Firth 
found  certain  violet-stained  bodies,  varying  in  size 
and  grouping,  in  a  proportion  of  the  infiltrating  cells. 
These  bodies  Cunningham  was  inclined  to  regard  as 
parasites.  Riehl,  however,  looks  upon  them  as  the 
result  of  a  hyaline  degeneration  of  protoplasm,  and 
advances  a  claim  for  certain  micrococci  which  he 
found  in  great  profusion  in  the  granulation  cells. 
Other  observers  have  likewise  found  micrococci  in 
the  tissues ;  but,  so  far,  inoculations  from  cultures 
have  failed  to  produce  the  sores.  As  the  disease  has 
been  proved  to  be  communicable  to  the  lower  animals 
(as  well  as  to  man)  by  inoculation  of  the  discharge 
from  the  surface  of  the  ulcers,  there  can  be  little 
doubt  that  in  Oriental  sore  the  discharges  contain  the 
specific  germ  ;  and,  as  Riehl's  micrococcus  did  not 
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communicate  the  true  type  of  sore,  it  is  probable  that 
the  germ  has  yet  to  be  discovered. 

In  what  way,  under  natural  conditions,  the  para- 
site enters  the  tissues  it  is  as  yet  impossible  to  state 
definitely.  Not  improbably  it  is  conveyed  by  flies  or 
other  biting  insects,  and  by  them  either  inserted 
into  the  skin  or  applied  to  some  pre-existing  wound 
or  sore. 

As  a  rule,  second  attacks  do  not  occur.  Observing 
this,  the  Jews  of  Bagdad  at  one  time  practised  on 
their  young  children  Oriental  sore  inoculation,  select- 
ing for  the  purpose  some  part  of  the  body  habitually 
covered  by  the  clothes.  They  designedly  forestalled 
the  infection  by  natural  agencies,  which  experience 
had  taught  them  to  regard  as  inevitable  ;  and  thereby 
avoided  an  ugly  scar  on  the  faces,  hands  or  arms  of 
their  children. 

Neither  race,  nor  sex,  nor  age,  nor  occupation,  nor 
social  condition  influences  susceptibility. 

Treatment. — Some  have  advocated  destruction 
of  the  primary  papule,  and  even  of  the  ulcer,  by  caustics 
or  by  the  actual  cautery.  It  is  doubtful  if  such  a 
measure  would  prove  eflfective.  A  knowledge  of  the 
nature  and  natural  progress  of  the  disease  suggests  a 
protective  and  soothing,  rather  than  an  irritating  line 
of  treatment.  A  dressing  with  some  mild  antiseptic 
ointment,  as  of  iodoform,  boi'acic  or  salicylic  acid,  is 
indicated.  Dr.  Andrew  Duncan  informs  me  that  in 
India  he  has  seen  these  sores  treated  with  great 
success  by  bandaging  over  them  a  piece  of  thin  sheet 
lead.  Tonics  when  the  patient  is  anaemic  or  debili- 
tated, attention  to  the  general  health,  change  of 
climate  should  the  disease  persist  beyond  the  usual 
time  for  cicatrisation,  are  indicated. 


480 


SECTION  V.-ANIMAL  PARASITES 
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CHAPTER  XXXTII. 

FILARIASIS. 

He  who  would  properly  qualify  himself  for  medical 
work  in  warm  countries  must  acquire  something 
more  than  a  smattering  of  helmiuthology.  The  con- 
ditions of  life  in  the  tropics  are  such  that  not  only 
are  the  careless  natives  extremely  subject  to  ver- 
minous invasions  of  many  descriptions,  but  the  more 
carefully  living  and  fastidious  European  is  also  con- 
stantly exposed  to  being  victimised  in  the  same  way. 
Obscure  diseases  are  very  often  the  expression  of 
some  form  of  helminthiasis.  Many  diseases  which 
formerly  were  mysterious  and  inexplicable  can  now 
with  confidence  be  referred  to  "  worms."  The  ability 
to  recognise  the  presence  of  these  parasites  has,  in 
some  instances,  enormously  enhanced  our  powers  of 
diagnosis,  treatment,  and  prophylaxis.  The  physician, 
therefore,  cannot  aiford  any  longer  to  ignore  what, 
not  many  years  ago,  was  regarded  as  but  an  unim- 
portant department  of  natural  history. 

I.    PARASITES    OF   THE   CIRCULATORY  AND  LYMPHATIC 

SYSTEMS. 

THE  PILARIS  SANGUINIS  AND  FILARIASIS. 

History. — Our  knowledge  of  this  subject  dates 
from  the  discovery  by  Demarquay,  in  1863,  of  an 
embryo  nematode — Filaria  noclurna — in  the  milky 
fluid  from  a  case  of  chylous  dropsy  of  the  tunica 
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vaginalis  (p.  530).  Later,  in  1866,  Wiicherev  found 
the  same  organism  in  the  urine  of  a  number  of  cases 
of  chyhiria.  In  1870  Lewis  made  a  similar  observa- 
tion in  India.  Two  years  later,  in  1872,  the  latter 
observer  discovered  that  the  blood  of  man  was  the 
normal  habitat  of  this  embryo  parasite  which  he 
named,  accordingly,  Filaria  sanguinis  hominis.  Since 
that  time  the  subject  has  rapidly  expanded,  and  its 
great  practical  importance  in  tropical  pathology  is 
now  slowly  becoming  recognised.  Recently  the  writer 
has  pointed  out  that  Lewis's  filaria  is  not  the  only 
blood-worm  in  man,  and  that  the  human  circulation 
is  the  habitat  of  the  embryos  of  no  fewer  than  four, 
possibly  of  five  or  even  more,  distinct  species  of 
nematodes. 

Nomenclature. — In  consequence  of  the  discovery 
of  so  many  additional  and  similar  blood  parasites,  it 
has  been  deemed  advisable  to  modify  the  original 
name  of  Lewis's  filaria.  This  I  have  proposed  to  call 
Filaria  nocturna.  The  other  filariae  of  the  blood  I 
have  named  Filaria  diurna,  Filaria  persfans,  Filaria 
demarquaii,  Filaria  ozzardi  (a  doubtful  species),  and 
a  sixth,  which  may  or  may  not  be  connected  with  one 
of  the  two  last,  I  have  called  Filaria  magalhaesi, 
after  its  describer. 

Their  pathological  importance. — Only  two  of  these 
parasites,  so  far  as  we  know  at  present,  appear  to 
have  important  pathological  hefirmgs— Filaria  noc- 
turna, the  embryonic  form  of  Filaria  bancrojti,  a 
mature  parasite  inhabiting  the  lymphatics  of  man  ; 
and  Filaria  perslans,  the  embryo  of  a  parasite,  the 
mature  form^of  which  has  but  recently  been  discovered. 
The  pathological  significance  of  the  latter  is  still  doubt- 
ful. ^  There  can  be  no  question  of  the  importance  in 
tropical  pathology  of  Filaria  nocturna  and  of  its 
parental  form  ;  there  is  abundant  reason  to  believe 
that  it  is  the  cause  of  endemic  chyluria,  of  various 
forms  of  lymphatic  varix,  of  tropical  elephantiasis 
arabum,  and  probably  of  other  obscure  tropical  dis- 
eases. 
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FXLAUIA  NOCTURNA  {FUaria  hancrojU). 

Oco^i'apliical  clistribtitioii  and  preva- 
lence.—The  geographical  distribution  of  Filaria 
nocturna  is  very  extensive.  It  has  been  found  as  an 
indigenous  parasite  in  almost  every  country  throughout 
the  tropical  and  subtropical  world  as  far  north  as 
Spain  in  Europe,  and  Charleston  in  the  United  States 
of  America ;  and  as  far  south  as  Brisbane  in  Aus- 
tralia, In  many  places  quite  10  per  cent.,  and  in 
other  places  half,  of  the  population  harbour  it.  I 
have  ascertained  that  it  is  probable  that  one-third  of 
the  inhabitants  of  at  least  one  district  in  India — 
Cochin — carry  blood  filarise.  I  also  find  that  in  some 
of  the  South  Sea  islands,  Samoa  for  example,  fully 
one-half  of  the  people  are  affected  in  this  way.  Thorpe 
has  sliown  {Brit.  Med.  Journ.,  Oct.  3rd,  1896)  that  in 
the  Friendly  Islands  32  per  cent,  of  the  people  harbour 
the  filaria.  The  table  on  p.  483,  drawn  up  from  a 
number  of  observations  on  the  blood  of  the  natives  of 
certain  tropical  countries,  will  convey  some  idea  of 
the  wide  area  over  which  this  and  the  other  blood 
filarife  are  distributed,  and  of  the  degree  of  their 
prevalence  in  the  countries  mentioned. 

Denioiistraf  ion  of  blood  lilai  ise. — Whoever 
would  investigate  the  subject  of  filariasis  will  find 
tliat,  in  order  practically  to  comprehend  the  subject 
and  provide  himself  with  abundant  material  for 
observation,  it  is  advisable  to  make  a  systematic 
examination  of  the  blood  of  the  inhabitants  of  some 
district  in  which  elephantiasis  is  endemic.  If  this  be 
done,  the  observer  is  sure  to  come  across,  sooner  or 
later,  cases  in  which  Filaria  nocturna  abounds,  and 
also  of  the  diseases  to  which  it  gives  rise. 

Tcchniqiw.-l  commend  the  foUowing  procedure  as  likely 
to  supply  tlic  investigator  not  only  with  material  but  also 
with  much  useful  information.  Let  him  visit  Me  tn  the 
evining  some  hospital,  or  prison,  or  other  estahlishment  where 
ho  can  have  an  opportunity  of  examining  the  inmates,  andlet 
him  procure  slides  of  the  blood  of,  say,  100  persons.  ihe 
slides  are  conveniently  prepared  by  pricking  the  finger  ot  each 
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person  in  turn,  transferring  large  drops  of  the  blood  so  ob- 
tained to  ordinary  microscope  slips  by  simply  dabbing  the 
centre  of  the  slip  on  the  blood.  The  blood  is  then  spread  out 
-with  a  needle  so  as  to  cover  in  a  moderately  thin  film  about  a 
square  inch  of  one  surface  of  each  slip.  The  slips  are  allowed 
to  di-y ;  they  are  then  labelled  and  put  aside.  One  prepara- 
tion of  this  description  may  be  made  fi-om  each  person,  who 
should  be  selected  simply  as  a  representative  of  the  general 
population  and  therefore  irrespective  of  his  being  physically 
sound,  or  of  his  being  the  subject  of  any  particular  type  of 
disease. 

The  slides  may  be  examined  in  various  ways,  either  at  once 
or,  if  more  convenient,  weeks  or  months  afterwa.rds ;  if  kept 
dry  they  do  not  spoil.  A  convenient  plan  is  to  dip  the  slides, 
without  previous  iixing,  in  a  weak  solution  of  fuchsine— about 
three  or  four  drops  of  the  saturated  alcoholic  solution  to  the 
ounce  of  water.  They  are  left  in  the  stain  for  about  an  hour, 
and  then  examined  wet  and  without  cover- glass.  If  the  slides 
are  old  they  may  stain  too  deeply ;  in  this  case  they  may  be 
partially  decolourised  in  weak  acetic  acid— two  or  three  drops 
to  the  ounce  of  water— ,'ind  afterwards  washed. 

Another  plan  is  to  fix  the  blood-film  with  alcohol  and 
then  to  stain  by  running  on  a  few  di'ops  of  saturated  watery 
solution  of  methylene  blue,  washing  off  the  superfluous  stain 
after  half  a  minute  and,  if  necessary,  decolourisuig  with  weak 
acetic  acid  ;  the  wet  slide  is  then  examined  with  the  microscope. 
Or  without  previous  fixing  with  alcohol,  the  slide,  after  it  has 
dried  may  be  dipped  for  a  few  seconds  in  water  so  as  to  wash 
out  the  ha3moglobin,  dried,  and  then,  with  or  without  fixing, 
stained  with  methylene  blue,  logwood,  or  other  suitable  stain. 

An  inch  objective  and  a  mechanical  stage  with  a  parallel 
movement  will  enable  the  investigator  to  pass  rapidly  in  review 
the  whole  of  the  blood  on  the  slide.  In  unfixed  shdes  if  filarife 
are  present  they  will  be  detected  readily;  the  hsemoglobin  ot 
the  blood  corpuscles  being  dissolved  out  by  the  watery  stam 
the  white  blood  coi-puscles  and  any  filariaj  that  may  be  present 
are  the  only  coloured  objects  visible  on  the  shde,  and  therefore 
at  once  catch  the  eye.  _   .        ,     .  i 

In  any  district  in  which  the  filaria  -s  moderately  common, 
out  of  100  slides  prepared  in  this  way  from  as  many  persons, 
probably  eight  or  ten  will  be  found  to  contain  the  parasite, 
men  filarhe  have  been  detected,  the  persons  from  whom 
the  parasite-bearing  slides  came  may  be  used  afterwards  as  a 
source  of  supply  for  further  examinations  and  study. 

iLUraln   of  Uvinff  ^fan^.-When  it  is  desired  to 
study  the  living  filaria,  all  that  is  necessary  is  to  make  three  oi 
SXary  wet  preparations  of  the  blood  of  a  «  --|f  ^^^J 
person  -  making  them  during  the  evening  or  night,  and 
ffngi^g  the  cover-glasses  with  vaseline  so  as  to  prevent  the 
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slides  from  becoming  diy.  In  such  preparations  the  filaiiEe 
keep  alive  for  a  week,  or  even  longer,  and  can  readily  be 
detected  by  their  movements,  an  inch  objective  being  used  in 
the  first  instance  as  a  searcher. 

Fermanent  preparations. — Permanent  preparations  maj'  be 
made  by  fixing  very  thin  films  of  blood  with  alcohol  or  heat, 
staining  with  methylene  blue,  eosine,  etc.,  and  mounting  in 
xylol  balsam.  It  is  generally  advisable  before  fixing  to  wash 
out  the  hsemogiobin  with  water  or  very  weak  acetic  acid.  Log- 
wood is  perhaps  the  best  stain ;  it  brings  out  the  sheath  very 
distinctty,  and  picks  out  the  nuclei.  Double  staining  with 
eosine  and  logwood  shows  very  well  the  structure  of  the 
musculo-cutaneous  layer  of  the  worm,  in  addition  to  other 
anatomical  details. 

Description  ol  embryonic  form— Examined 
in  fresh  blood,  Filaria  nocturna  (Fig.  51,  a)  is  seen 
to  be^  a  minute,  transparent,  colourless,  snake-like 
organism  which,  without  materially  changing  its 
position  on  the  slide,  wriggles  about  in  a  state  of 
great  activity,  constantly  agitating  and  displacing  the 
corpuscles  in  its  neighbourhood.  At  first  the  move- 
ments are  so  active  that  the  anatomical  features  of 
the  filaria  cannot  be  made  out.  In  the  course  of  a 
few  hours  the  movement  slows  down,  and  then  one 
can  see  that  the  little  worm  is  shaped  like  a  snake  or 
an  eel— that  is  to  say,  that  it  is  a  long,  slender, 
cylindrical  organism,  having  one  extremity  abruptly 
rounded  off,  the  other  for  about  one-fifth  of  the  entire 
length  gradually  tapering  to  a  fine  point.  On  measure- 
ment, it  is  found  to  be  about  of  an  inch  in  length 
by  ToVo  to  -rsVo  of  an  inch  in  diameter — about  the 
diameter  of  a  red  blood  corpuscle. 

When  examined  with  a  low  power,  it  appears  to 
be  structurele.ss ;  with  a  high  power  a  certain  amount 
of  structure  can,  on  close  scrutiny,  be  made  out.  In 
the  first  place,  it  can  be  seen  that  the  entire  animal 
is  enclosed^  in  an  exceedingly  delicate,  limjj,  structure- 
less sack,  in  which  it  moves  backwards  and  forwards 
(Fig.  52,  a).  This  sack,  or  "  sheath,"  as  it  is  generally 
called,  although  closely  applied  to  the  body,  is  con- 
siderably longer  than  the  worm  it  encloses ;  so  that 
that  part  of  the  sack  which  for  the  time  being  is  not 
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occupied  is  collapsed  and  trails  after  the  head,  or 
tail,  or  both,  as  the  case  may  be.  It  cau  be  seen 
also  that  about  the  posterior  part  of  the  middle  third 
of  the  parasite,  there  is  what  appears  to  be  an  irregular 


Fie  51.— (a)  Mlaria  nodurna  x  300;  (6)  T.  diurna,  Africa  x  300;  (c)  F. 
demarqvaii,  St.  Vincent  x  300;  (d)  F.  ozzardi  and  F.  perstav,, 
British  Guiana  x  300 ;  (c)  F.  jio-sfaws,  Africa  x  300. 

aggregation  of  granular  material  which,  by  suitable 
staining,  can  be  shown  to  be  a  viscus  of  some  sort  (6). 
This  organ  runs  for  some  distance  along  the  axis  of 
the  worm.  Further,  if  a  high  power  be  used,  a  closely 
set,  very  delicate  transverse  striation  can  be  detected 
in  the  musculo-cutaneous  layer  throughout  the  entire 
length  of  the  animal.   Besides  this,  if  carefully  looked 
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for  at  a  point  about  one-fifth  of  the  entire  length  of 
the  organism  backwards  from  the  head  end,  a  shining, 
triangular  V-shaped  patch  (c)  is  always  visible.  What 


Fig.  Til. — Anatomy  of  Filarla  nocturna, 
a  a,  Slieatli ;     central  viscus ;  c,  V  spot ;  d,  tail  sflnt. 


may  be  this  V  spot  is  brought  out  by  very  light  stain- 
ing with  dilute  logwood.  The  dye  brings  out  yet 
another  spot  {d),  similar  to  the  preceding,  though  very 
much  smaller  ;  this  second  spot  is  situated  a  short 
distance  from  the  end  of  the  tail.    The  former  I  have 
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designated  the  "V  spot,"  the  latter  the  "tail  spot." 
These  spots  are  probably  connected  with  development, 
the  V  spot  being  the  rudiment  of  the  future  water- 
vascular  system  or,  perhaps,  of  the  generative  organs, 
the  tail  spot  that  of  the  anus,  or  cloaca  and  posterior 
part  of  the  alimentary  canal.  The  spots  (c,  d)  are 
not  stained  by  strong  log^vood  or  by  the  aniline 
dyes.  Staining  with  logwood  also  shows  that  the 
body  of  the  little  animal  is  principally  composed 
of  a  column  of  closely  packed,  exceedingly  minute 
cells  enclosed  in  the  transversely  striated  musculo- 
cutaneous cylinder ;  at  all  events,  many  nuclei  are 
thereby  rendered  visible.  Dr.  Low  has  recently 
pointed  out  to  me  that  the  break  seen  in  all  stained 
sj)ecimens  in  the  central  column  of  nuclei  occurs  at  a 
point  slightly  posterior  to  the  anterior  V  spot.  This 
break  can  only  be  recognised  in  stained  preparations. 

When  the  movements  of  the  living  filaria  have 
almost  ceased,  by  careful  focussing  it  can  be  seen  that 
the  head  end  is  constantly  being  covered  and  uncovered 
by  a  six-lipped — or  hooked — and  very  deUcate  pre- 
puce ;  and,  moreover,  one  can  sometimes  see  a  short 
fang  of  extreme  tenuity  suddenly  shot  out  from  the 
uncovered  extreme  cephalic  end,  and  as  suddenly  re- 
tracted (Fig.  53,  c,  d). 

Filarial  periodicity.^ — A  singular  feature  in 
the  life  of  the  embryo  filaria  is  what  is  known  as 
"filarial  periodicity." 


Fig.  53.--f5tnictiiie  of  liead  end  ^IFUaria  iicrstans  (a,  6), 
and  ofF.  noctitrna  (c,  d). 
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If  under  ordinary  conditions  of  health  and  habit 
the  blood  be  examined  during  the  day,  the  parasite  is 
rarely  seen,  or,  if  it  be  seen,  only  one  or  two  specimens 
at  most  are  encountered  in  a  slide.  It  will  be  found, 
however,  that  as  evening  appx'oaches,  commencing 
about  5  or  6  o'clock,  the  filarife  begin  to  enter  the 
peripheral  circulation  in  gradually  increasing  numbers. 
The  swarm  goes  on  increasing  until  about  mid- 
night, at  which  time  it  is  no  unusual  thing  to  find 
as  many  as  three  hundred,  or  even  six  hundred, 
in  every  drop  of  blood;  so  that,  assuming  that  the 
parasites  are  evenly  distributed  throughout  the 
circulation,  it  may  be  inferred  that  as  many  as  forty 
or  fifty  millions  are  simultaneously  circulating  in  the 
blood-vessels.  After  midnight  the  numbers  begin 
gradually  to  decrease ;  by  8  or  9  o'clock  in  the  morn- 
ing the  filarite  have  disappeared  from  the  peripheral 
blood  for  the  day.  This  diurnal  periodicity  is,  under 
normal  conditions,  maintained  with  the  utmost  I'egu- 
larity  for  years.  Should,  however,  as  Mackenzie  has 
shown,  a  filarial  subject  be  made  to  sleep  during  the 
day  and  remain  awake  at  night,  the  periodicity  is  re- 
versed ;  that  is  to  say,  the  parasites  come  into  the 
blood  during  the  day  and  disappear  from  it  during 
the  night.  It  cannot  be  the  sleeping  state,  as  some 
have  conjectured,  that  brings  about  this  periodicity  ; 
for  the  ingress  of  the  filarise  into  the  peripheral  blood 
commences  three  or  four  hours  before  the  usual  time 
for  sleep,  and  the  egress  several  hours  before  sleep 
is  concluded,  and  this  egress  is  not  complete  until 
several  hours  after  the  usual  time  of  waking. 

No  reasonable  explanation  of  the  cause  of  filarial 
periodicity  has  been  given  yet.  A  recent  opportunity 
has  enabled  me  to  ascertain  that,  during  their  diurnal 
temporary  absence  from  the  cutaneous  circulation,  the 
filarife  retire  principally  to  the  larger  arteries  and  to 
the  lungs  (Fig.  54),  where,  during  the  day,  they  may 
be  found  in  enoi'mous  numbers. 

The  patient  on  whom  this  observation  was  made  was 
the  subject  of  lymph  scrotum  and  varicose  groin  glands. 
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His  Wood  contained  large  numbers  of  embryo  filarise,  which 
exhibited  the  anatomical  characters  and  periodicity  charac- 
teristic of  F.  nocturna.  One  morning  he  committed  suicide 
by  swallowing  a  large  quantity  of  dilute  hydrocyanic 
acid.  Death  was  almost  instantaneous.  At  the  post-mortem 
examination,  made  six  hours  later,  a  huge  Ijonphatic  varix 
was  found  occupying  the  pelvis  and  back  part  of  the  abdominal 
cavity.  In  the  dilated  lymphatic  vessels  many  adult  filariai-^ 
F.  hancrofti — were  found.  The  distribution  of  the  embryo 
filariee  was  studied  by  counting  them  in  drops  of  blood 
expressed  from  the  various  organs  and  also  in  sections.  The 
result  is  summarised  in  the  following  tables  : — 


ENUMERATION  OF  FILARI^  IN  A  DROP  OF 
BLOOD  EXPRESSED  FROM  THE  FOLLOWING 
0RC4ANS. 


Organ. 

No.  ot 
Slides. 

Aggregate  No. 
of  Filarise. 

Average  per 
Slide. 

Liver  .... 

3 

2 

If 

Spleen  .... 

3 

3 

1 

Brachial  ventB  comites  . 

4 

111 

28 

Bone  marrow 

1 

0 

0 

Muscle  of  heart 

3 

365 

122 

Carotid  artery 

1 

612 

612 

Lung  .... 

10 

.  6751 

675 

ENUIMERATION  OF  FILARIJi:  IN  SECTIONS  OF 
THE  FOLLOWING  ORGANS. 


Organs. 


Liver  . 
Spleen  . 
Kidney . 
Brain  . 

Muscle  (voluntary) 
Heart  muscle 
Lung  . 
Lobe  of  ear  . 
Scrotum 


No.  of 
Sections. 


10 
4 

8 
4 
3 
4 
6 
4 
4 


Aggi"egate  No. 
of  Filarioe. 


3 
0 
13 
4 
2 

68 
301 
1 
0 


Average  per 
Section. 


0-3 

0-  0 

1-  6 
1-0 
0-33 

17-0 
5016 
0-25 
0-0 
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In  the  lung  sections  (Fig.  54)  the  filarias  lay  outstretched  or 
variously  coiled  in  the  vessels,  large  and  small.  In  the  heart 
muscle  they  lay  along  the  capillaries  between  the  fihres ;  in  the 
kidneys  they  seemed  specially  to  affect  the  maliDighian  tufts  ;  a 
very  few  were  found  in  the  capillaries  of  the  brain  ;  vast  numbers 
were  found  in  smears  from  the  inner  surface  of  the  carotid 
arteries.  The  preparations  aiiorded  no  explanation  as  to  how 
the  filarias  contrive  to  maintain  their  position  in  the  blood 


'  Fig.  54'. — Section  of  lung,  showing  embryo  fllarise  ia  the  blood-vessels. 
{from  a  Microphotogram  by  Mr.  Spitta.) 

current,  or  as  to  the  forces  determining  their  peculiar  dis- 
tribution. Their  absence  from  the  liver  and  spleen  is  a 
remarkable  fact. 

The  mosquito  tlic  intcrincdiatc  Iiost  of 

Filaria  oiocturna.  —  Should  the  females  of  certain 
species  of  mosquito,  probably  belonging  to  the  genus 
Ctilex  [C.  pipiens  (?),  C.  ciliaris],  which  had  fed  on  the 
blood  of  a  filaria-infested  individual  be  examined 
immediately  after  feeding,  the  blood  contained  in  the 
stomach  of  the  insects  will  be  found  to  contain  large 
numbers  of  living  filaria;.    If  one  of  these  mosquitoes 
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be  examined  three  or  four  hours  after  it  has  similarly 
fed,  it  will  be  found  that  the  blood  corpuscles  have, 
in  great  measure,  parted  with  their  haemoglobin,  and 
that  the  blood  plasma  in  consequence  of  this  and 
of  dehydration  has  become  thickened,  though  not 
coagulated.    If  attention  be  directed  to  the  filariae  in 

the  thickened  blood, 
it  will  be  seen  that 
many  of  them  are  ac- 
tively engaged  in  en- 
deavouring to  escape 
from  their  sheaths. 
The  diffused  haemoglo- 
bin has  so  thickened 
the  blood  plasma  that 
it  has  become  viscid, 
and  holds,  as  it  were, 
the  sheath .  This 
change  in  the  viscosity 
of  the  blood  seems  to 
prompt  the  filariae  to 
endeavour  to  escape 
from  their  sheaths. 
They  become  restless 
and  excited.  Alter- 
nately retiring  to- 
wards the  tail  end 
and  then  rushing  for- 
ward to  the  head  end 
of  the  sheath,  the  im- 
prisoned parasite  butts 
violently  against  the  latter  in  frantic  effort  to  escape. 
After  a  time,  the  majority  succeed  in  effecting  a  breach 
and  in  wriggling  themselves  free  from  tlie  sheaths 
which  had  hitherto  enclosed  them  (Fig.  55).*  The 

*  This  casting  of  its  slicath  by  the  filaria  can  be  induced  n 
ordinary  blood  slides  by  simply  chilling  them  on  ice,  or  by  other- 
wise bringing  about  tlie  diffusion  of  the  hajmoglobin.  The  fol- 
lowing method  is  usually  successful :  Eing  with  vaseline  the 
cover-glasses  of  several  ordinary  wet  preparations  of  finger  blood 
obtained  at  night  from  a  filarial  patient ;  wrap  the  preparations 


Fig.  55.— Filarial  ecdysis. 
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filavia  now  swims  free  in  the  blood,  the  character  of 
its  movements  once  more  undergoing  a  remarkable 
change.  Hitherto,  though  active  enough  in  wriggling 
about,  the  parasite  did  not  change  materially  its  posi- 
tion on  the  slide  ;  but  now,  having  become  free,  it 
moves  about  from  place  to  place — locomotes,  in  fact. 
If  we  dissect  a  mosquito  at  a  somewhat  later  period 
after  feeding,  it  will  be  found  that  the  stomach  of  the 
insect,  though  still  full  of  blood,  contains  very  few 


Fig.  06. — Section  of  thoracic  muscles  of  mosquito,  showing  filarire  between 
the  fibres  ;  first  flay  after  tlie  insect  has  fed  on  a  lilarlated  patient 
(From  a  Microphotogmni  hy  Mr.  Spilta.) 

filarise,  although  their  empty  sheaths  can  be  seen  in 
abundance.  If,  however,  we  bi-eak  up  with  needles 
the  thorax  of  the  insect  and  tease  out  in  normal 
salt   solution   the   muscular  tissue,  we   shall  find 

separately  in  filter  paper,  and  lay  them,  enclosed  in  a  watertight 
tin  box,  on  a  block  of  ice,  for  six  or  eight  hours — say  overnight. 
Next  morning  examine  them  with  the  microscope.  It  will  be 
found,  as  the  chilled  slides  warm  up,  that  wherever  on  the  slides 
the  hiemoglobin  has  become  diffused  and  the  blood  lakey,  the 
filarire,  as  they  gradually  resuscitate  from  the  chilling,  begin  to 
endeavour  to  break  through  their  sheaths.  By  evening  most  of 
them  have  effected  this,  and  their  empty  sheaths  can  be  seen 
lying  scattered  about  in  the  viscid  blood.  The  blood  must  not 
be  frozen. 
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what  has  become  of  the  filarise ;  we  shall  find  that, 
after  discarding  their  sheaths,  they  have  quitted  the 
stomach  and  entered  the  thoracic  muscles  of  the  in- 
sect, among  which  they  can  now  be  seen  moving 
languidly  (Figs.  66 — 59).  By  a  course  of  serial  dis- 
sections of  filariated  mosquitoes  we  can  ascertain  that 
in  the  thorax  of  the  insect  the  parasite  enters  on  a 


Fig  57.— Section  of  thoracic  muscles  of  mosquito,  seven  clays  after  it  had 
fed  on  a  filariated  patient.   (From,  a  Mia-oiiliotogram  hy  Mr.  Spitta.) 

metamorphosis  which  takes  from  sixteen  to  twenty 
days  (longer  or  shorter  according  to  atmospheric 
temperature)  to  complete — a  metamorphosis  eventu- 
ating in  the  formation  of  a  mouth,  of  an  alunentary 
canal,  and  of  a  peculiar  trilobed  tail,  as  well  as  in  an 
enormous  increase  in  the  size  (to  of  an  inch)  and 
activity  of  the  young  parasite  (Fig.  60,  a—/).  The 
filarise  now  quit  the  thorax. 

A  few  find  their  way  to  the  abdomen,  where,  in 
properly  prepared  sccticr.s,  they  may  occasionally  be 
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seen  in  the  tissues  around  the  stomach,  and  even 
among  the  eggs  at  the  posterioi-  part  of  the  abdomen. 
The  vast  majority  pass  forwards  by  the  prothorax 
and  neck  and,  entering  the  head,  coil  themselves  up 
close  to  the  base  of  the  proboscis  and  beneath  the 
pharynx  and  under-surface  of  the  cephalic  ganglia. 


Fig.-  5S.— Section  of  tlioracic  muscles  of  mosquito  about  twelve  days  aftei' 
it  liad  fed  on  a  lilai'iated  patient.  (From  a  Microphotogram  by  Mr. 
Spilld.) 

Dr.  Low,  in  sections  prepared  at  the  London  School 
of  Tropical  Medicine,  has  shown  recently  that  the 
filaria  in  its  future  progress  finds  its  way  into  the 
proboscis,  not  by  the  salivary  duct  as  is  the  case  with 
the  malaria  parasite,  nor  along  the  buccal  tube  formed 
by  the  upper-surface  of  the  hypopharynx  and  labrura, 
but  by  making  a  road  for  itself  between  the  under- 
surface  of  the  hypopharynx  and  upper-surface  of  the 
labium,  where  it  can  be  readily  recognised,  lying  free 
among  the  stilettes  (Fig.  59  a).  Apparently  the  filaria 
seeks  to  emerge  (for  such  must  be  its  object  in  entering 
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the  proboscis)  in  pairs  ;  at  all  events,  in  those  sections 
which  I  have  examined,  two  worms  were  in  each 
instance  found  together,  their  heads  abreast  of  each 
other  and  close  to  the  tip  of  the  proboscis. 

The  parasites,  it  would  seem,  may  remain  in  this 
position  for  an  indefinite  time,  awaiting,  it  is  to  be 


Fig.  59. —Section  of  mosquito  about  sixteen  days  after  it  liad  fed  on  a 
filariatcd  patient.    The  fllaria  has  escaped  from  the  thoracic  muscles. 

{From  a  Microphotogmm  by  Mr.  S2ntta.) 

presumed,  an  opportunity  to  enter  a  warm-blooded 
vertebrate  host  when  the  mosquito  next  feeds  on 
such.  Apparently  the  filarise  can  discriminate  be- 
tween fiesh  and  vegetable,  for  in  mosquitoes  fed  on 
bananas  they  had  not  been  deceived  into  passing  into 
so  inhospitable  a  medium,  for  up  to  forty  days  after 
the  insect  was  infected,  and  after  many  meals  of 
banana,  they  could  still  be  found  coiled  up  in  the 
head  or  stretching  along  the  proboscis. 

These  observations  almost  prove  that,  like  the 
malaria  parasite,  the  filaria  is  introduced  into  its 
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human  definitive  host  by  mosquito  bite.  Whether  it 
may  obtain  an  entrance  by  any  other  channel  or 
medium  it  would  be  hard  to  prove  and  rash  to  deny. 
That  the  young  filaria  can  live  in  water  for  a  time  is 


Fig.  59a. — Filaria  noclurna  in  lieatl  or  proboscis  of  niosciuito. 
a,  a,  a,  Filarin  ;  6,  labium  ;  c,  labriim  ;  d,  base  of  hypopharynx ;  e,  diictnf  venenn- 
salivaryglantl ;  /,/,  cephalicganglia  ;  g,  g,  eye  i  h,  ajsophagus  ;  j,  pharyngeal 


certain  ;  it  is  conceivable  that  some  of  them,  such  as 
those  which  at  the  completion  of  their  stage  of 
development  in  the  mosquito  find  their  way  into  the 
abdomen  of  the  insect,  may  escape  into  water  when 
the  mosquito  lays  her  eggs  or  dies.* 

*  In  my  original  observations  on  this  stibject  in  1879  and 
188.3  (Trans.  Linnean  Soc,  1883),  I  supposed  tliat  filarial  meta- 
morphosis, so  far  as  the  mosquito  was  concerned,  is  completed  in 
from  six  to  seven  days.  This,  I  now  iielieve,  was  too  short  an 
estimate.    Bancroft  (Journ.  of  Trop.  Med.,  1899)  has  lately  shown 
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Fig.  60.— Metamorphosis  of  Jilaria  in  mosquito. 


that  it  is  necessary  to  feed  the  experimental  mosquito  (at  all 
events,  C.  ciliaris),  so  as  to  keep  it  alive  for  at  least  sixteen  days, 
to  obtain  the  final  stages  of  the  metamorphosis.  I  have  no  doubt 
now  that  the  insects  on  which  my  observations  were  made  had  fed 
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However  introduced  into  the  human  body,  the 
filaria  finds  its  way  into  the  lymphatics.  Arrived  in 
one  of  these,  it  attains  sexual  maturity,  fecundation 
is  effected,  and  in  due  course  new  generations  of 
embryo  filarife  are  poured  into  the  lymph.  These, 
passing  through  the  glands — if  such  should  intervene, 
lay  way  of  the  thoracic  duct  and  left  subclavian  vein, 
or  by  the  lymphatics  of  the  upper  part  of  the  body 
— finally  appear  in  the  circulation. 

Such  is  the  life-history  of  Filaria  nocturna ;  man 
is  its  definitive  host,  the  mosquito  its  intermediary  host. 
It  is  manifest  that  filarial  periodicity  is  an  adaptation 
of  the  habits  of  the  parasite  to  the  nocturnal  habits  of 
the  mosquito.  It  is  also  manifest  that  the  purpose 
of  the  "sheath"  with  which  it  is  provided  while  cir- 

repeatedly  ■without  my  being  aware  of  it,  after  tlieir  meal  on  the 
fUariated  patient.  Bancroft  has  shown  that  by  proper  feeding  (he 
uses  banana  for  the  purpose)  mosquitoes  may  be  kept  alive  for 
several  months,  any  fllaripe  they  happen  to  harbour  remaining 
alive,  but  not  advancing  in  development  beyond  the  final  stage 
alluded  to  in  the  above  description.  In  the  observations  referred  to 
I  conjectured  that  the  fully  metamorphosed  filaria  escaped  from  the 
insect  either  at  her  death  or  when  she  deposited  her  eggs,  and  that 
thus,  in  drinking  water,  it  obtained  a  chance  of  gaining  access  to 
the  stomach  of  a  human  host.  Before  Low's  observation  Bancroft 
had  very  nearly  guessed  the  truth,  for  he  had  expressed  the  idea 
that  the  filaria  may  be  injected  into  man  by  the  mosquito  when  it 
refeeds,  or  that  it  may  be  swallowed  by  man  while  it  is  still 
enclosed  in  its  intermediary  insect  host. 

Technique. — Mr.  Max  Colquhoun  madeforme  beautiful  sections 
illustrating  the  metamorphosis  of  the  filaria  in  mosquito  by  the 
following  technique.  The  insects,  preserved  in  glycerine,  were 
soaked  in  dilute  acetic  acid  5  per  cent,  for  one  day  only  ;  then  in 
formalin  50  per  cent.,  water  50  per  cent,  for  one  day  ;  nc'xt  in  ab- 
solute alcohol  for  one  day  ;  absolute  alcohol  and  ether,  equal  parts, 
one  day  ;  finally  in  celloidin  for  one  day.  They  were  then  sectioned, 
placed  in  strong  htematoxylin  for  two  hours,  decolourised  in  acid 
hydrochloric  (1  per  cent.)  and  alcoliol,  washed  in  water,  passed 
through  aniline  oil,  xylol,  and  mounted  in  xylol  balsam.  Paraffin 
sections  are  not  a  success. 

In  working  with  fresh  mosquitoes,  all  that  is  necessary  is  to  tease 
up  the  thorax  of  the  insect  \vith  needles  in  normal  salt  solution, 
and,  after  removing  the  coarse  fragments  of  the  integuments  of  the 
mosquito,  apply  a  cover-glass  and  place  under  an  inch  objective. 
The  filaria;  are  readily  detected.  If  the  slide  is  dried,  fixed  and 
stained  with  a  watery  solution  of  some  aniline  dye,  or  with  log- 
wood, and  mounted  in  xylol  balsam,  beautiful  permanent  prepara- 
tions will  easily  be  obtained. 
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culating  in  the  human  host  is  to  muzzle  the  embryo 
filai'ia  and  prevent  its  breaking  through  the  blood- 
vessels, and  thereby  missing  its  chance  of  gaining 
access  to  the  mosquito.  The  cephalic  armature  is 
adapted  for  piercing  the  walls  of  the  mosquito's 
stomach,  and  for  enabling  the  pai-asite  to  travel 
through  the  tissues  of  the  insect. 

Parental  forms  {Filaria  bancrofti).  —  The 
parent  filarije  have  been  found  many  times.  They 
ai-e  long,  hair-like,  transparent  nematodes,  three  or 
four  inches  in  length  (Fig.  61).  The  sexes  live 
together,  often  inextricably  coiled  about  each  other. 
Sometimes  they  are  enclosed,  coiled  up  several  in  a 
bunch,  and  tightly  packed  in  little  cyst-like  dilatations 
of  the  distal  lymphatics  (Maitland) ;  sometimes  they 


Fig.  61.— Parental  form  of  Filarm  bancrofli :  female.   (Natural  size.) 

lie  more  loosely  in  lymphatic  varices ;  sometimes 
they  inhabit  the  larger  lymphatic  trunks  between  the 
glands,  the  glands  themselves,  and,  probably  not 
infrequently,  the  thoracic  duct. 

The  female  filaria  is  the  larger,  both  as  regards 
length  and  thickness.  The  two  uterine  tubes,  occu- 
pying the  greater  extent  of  her  body,  are  filled  with 
ova  at  various  stages  of  development.  In  both  sexes 
the  oral  end  (Fig.  62,  h)  is  slightly  tapered,  club-shaped, 
and  simple ;  the  tail  (Fig.  62,  a,  c)  also  is  tapered 
to  comparatively  small  dimensions,  its  tip  being 
rounded  off  abruptly.  The  vagina  opens  not  very  far 
from  the  mouth,  the  anus  just  in  advance  of  the  tip  of 
the  tail.  The  cuticle  is  smooth  and  without  markings. 

To  the  naked  eye  the  male  tvorm  is  characterised 
by  its  slender  dimensions,  by  its  marked  disposition 
to  curl,  and  by  the  peculiar  vine-tendril-like  tail,  the 
extreme  end  of  which  is  sharply  incurvated  (Fig.62 ,  a).* 
The  cloaca  gives  exit  to  two  slender,  unequal  spicules. 

*  According-to  Maitland  this  incurvation  of  the  tip  of  the  tail 
is  a  post-mortem  phenomenon. 
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Fig.  62. — Parental  forms  of  Filaria  hancrofli. 
a  Tail  of  male;  i,  jlieaU  iiiid  neck;  c,  tail  of  female. 
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The  existence  of  caudal  papillae  in  the  ma.e  worm  has 
not  as  yet  been  satisfactorily  ascertained ;  analogy 
leads  us  to  believe  that  such  exist,  but  if  they  are 
present  they  must  be  exceedingly  minute.  {See 
table,  p.  535.) 

These  parental  forms  were  named  by  Cobhold 
Filar ia  hancrofti,  after  the  late  Dr.  Bancroft,  sen.,  of 
Brisbane,  who  was  the  first  to  find  them. 

Morbid  anatomy  and  pathology.  —  The 
filaria  not  generally  jjathogenetic. — In  most  cases  of 
filarial  infection  the  parasite  exercises  no  manifest  in- 
jurious influence  whatever.  In  a  certain  proportion 
of  instances,  however,  there  can  be  no  doubt  that  it 
does  have  a  very  prejudicial  effect  on  its  host;  and 
this  mainly  by  obstructing  lymphatics.  The  healthy, 
fully-formed  embryo  filarise — that  is  to  say,  the 
filarise  wliich,  by  means  of  the  microscope,  we  see  in 
the  blood — have,  so  far  as  we  can  tell,  no  pathological 
properties  whatever ;  the  parent  worm  and  the  imma- 
ture products  of  conception,  alone,  are  dangerous. 

Filarial  disease  originates  in  injury  of  lymijliatic 
trunks. — Roughly  speaking,  the  filaria  causes  two 
types  of  disease ;  one  characterised  by  varicosity  of 
lymphatics,  the  other  by  more  or  less  solid  oedema.  The 
exact  way  in  which  the  parasite  operates  has  not  been 
definitely  and  absolutely  ascertained  for  all  types  of 
filarial  disease.  Apparently,  in  some  instances,  a 
single  worm,  or  a  bunch  of  worms,  may  plug  the 
thoracic  duct  and  act  as  an  embolus  or  originate  a 
thrombus  ;  or  the  worm  may  give  rise  to  inflammatory 
thickening  of  the  walls  of  this  vessel,  and  so  lead  to 
obstruction  from  the  consequent  stenosis  or  thrombosis. 
In  other  instances  the  minor  lymphatic  trunks  may 
be  similarly  occluded.  As  an  effect  of  either  form  of 
occlusion,  the  lymphatic  areas  drained  by  the  impli- 
cated vessels  are  cut  off"  from  the  general  circulation. 
There  is  then  a  rise  of  lymph  pressure  in  the  occluded 
vessels  with  consequent  varicosity ;  or  there  may  be 
lymphatic  oedema  ;  or  there  may  be  a  combination  of 
these. 
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L  YMPHA  TIC    Va  R  IX. 


Patliology  of  lympUalic  varix. — In  conse- 
quence of  the  rich  anastomosis  existing  between  the 
contiguous  lymphatic  areas,  on   filarial  obstruction 


Fig.  63.— Dissection  of  the  lymphatics  in  a  case  of  chyluria.  (Mackenzie, 

Trans.  Path.  Soc,  Land.) 
a.  Dilated  right  renal  lymphatics;    thoracic  duct ;  c,  dilated  left  renal  lymphatics 

occurring  in  one  of  them  a  compensatory  lymphatic 
circulation  is  sooner  or  later  established.  But  be- 
fore this  can  be  properly  effected  a  rise  of  lymph 
pressure  and  a  dilatation  of  the  lymphatics  in  the 
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implicated  area  must  take  place.  This  leads  to 
lymphatic  varix  of  different  kinds,  degrees,  and 
situations.  When  the  seat  of  filarial  obstruction  is 
the  thoracic  duct,  the  chyle  poured  into  that  vessel 
can  reach  the  circulation  only  by  a  retrograde  move- 
ment ;  consequently,  this  fluid  may  be  forced  to 
traverse  in  a  retrograde  way  the  abdominal  and 
pelvic  lymphatics,  the  lymphatics  of  the  groin, 
scrotum,  and  abdominal  wall.  As  a  consequence,  these 
vessels,  together  with  the  thoracic  duct  up  to  the 
seat  of  obstruction,  become  enormously  dilated.  In 
dissections  of  such  cases  (Fig.  63)  the  thoracic  duct 
has  been  found  distended  to  the  size  of  a  finger,  the 
abdominal  and  pelvic  lymphatics  forming  an  enor- 
mous varix,  perhaps  a  foot  in  diameter  and  many 
inches  in  thickness,  concealing  kidneys,  bladder,  and 
spermatic  cords.  In  such  cases,  when  one  of  the 
vessels  of  the  varix  is  pricked  or  ruptures,  the  con- 
tents are  found  to  be  white  or  pinkish.  They  are 
not  limpid  like  ordinary  lymph.  They  are  chyle 
therefore ;  chyle  on  its  way  to  enter  the  circulation 
by  a  retrograde  comjoensatory  track.  When  the  varix 
involves  the  integuments  of  the  scrotum,  the  result  is 
"  lymph  scrotum " ;  when  most  prominent  in  the 
groin,  then  a  condition  of  glands  is  produced  which  I 
have  called  '•  varicose  groin  glands " ;  when  the 
lymphatics  of  the  bladder  or  kidneys  are  affected  and 
ruptui^e  from  over-distension,  then  chyluria  is  the 
result;  when  those  of  the  tunica  vaginalis  rupture, 
then  there  is  chylous  dropsy  of  that  sac — "chylocele"; 
the  same  may  happen  in  the  peritoneum — chylous 
ascites.  Occasionally  varicose  lymphatic  glands,  re- 
sembling those  frequently  encountered  in  the  groins, 
are  found  in  the  axilla.  Occasionally  limited  portions 
of  the  lymphatic  trunks  of  the  limbs  are  similarly 
and  temporarily  or  more  permanently  distended. 
This,  doubtless,  is  the  pathology  of  all  those  forms  of 
filarial  disease  characterised  by  visible  varicosity  of 
lymphatics,  with  or  without  lymphorrhagia. 

Filarim  may  disappear  from  the  blood  in  such 
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cases. — In  lilarial  disease  associated  wifch  lymphatic 
varix  embryo  filarite  are  generally  present  in  the 
blood  as  well  as  in  the  contents  of  the  dilated  vessels. 
Sometimes,  it  is  true,  the  embryo  is  not  found.  Such 
cases  are  probably  of  long  standing ;  had  the  filaria 
been  looked  for  at  the  commencement  of  the  disease, 
it  would  have  been  discovered.  I  have  •watched  cases 
in  which  the  embryo  has  disappeared  in  this  way; 
though  at  first  found  in  abundance  in  the  blood,  after 
a  year  or  longer  it  ceased  to  appearr  there.  The 
reason  for  this  disappearance  is  doubtless  the  death 
of  the  parent  parasites,  an  occurrence  I  have  seen 
associated  with  an  attack  of  lymphangitis.  It  must 
be  borne  in  mind  that,  although  the  original  cause  of 
the  varix  may  disappear,  the  effects  of  its  operation 
are  permanent. 

Pathology  of  elephantiasis  arahtini.— 
Embryos  not  usually  present  in  the  blood  in  ele- 
phantiasis.— In  those  cases  of  filaria  disease  in  which 
elephantiasis  arabum  is  the  leading  feature,  it  is 
not  usual  at  any  stage  of  the  established  disease  to 
find  filarise  in  the  blood  or  elsewhere,  unless  it  be  in 
countries  in  which  filariasis  is  extremely  common  and 
reinfection,  or  extensive  infection,  highly  probable. 

Reasons  for  regarding  elejjhantiasis  as  a  filarial 
disease. — From  this  circumstance — the  absence  of 
filaria  embryos  from  the  blood  in  elephantiasis — the 
question  naturally  arises,  Why  attribute  this  disease 
to  the  filaria The  answer  to  this  is:  (1)  The 
geographical  distribution  of  Filaria  nocturna  and  of 
elephantiasis  arabum  correspond  ;  where  elephantiasis 
abounds  there  the  filaria  abounds,  and  vice  versd. 
(2)  Filarial  lymphatic  varix  and  elephantiasis  occur  in 
the  same  districts,  and  frequently  concur  in  the  same 
individual.  (.3)  Lymph  scrotum,  an  unquestionably 
filarial  disease,  often  terminates  in  elephantiasis  of 
the  scrotum.  (4)  Elephantiasis  of  the  leg  sometimes 
supervenes  on  the  surgical  removal  of  a  lymph 
scrotum,  (fi)  Elephantiasis  and  lymphatic  varix  are 
essentially  diseases  of  the  lymphatics.    (6)  Filarial 
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lymphatic  vainx  and  true  elephantiasis  are  both  accom- 
panied by  the  same  type  of  recurring  lymphangitis. 
(7)  As  filarial  lymphatic  varix  is  practically  proved 
to  be  caused  by  the  filaria,  the  inference  that  true 
elephantiasis — the  disease  with  which  the  former 
is  so  often  associated  and  has  so  many  affinities — 
is  attributable  to  the  same  cause,  appeai-s  to  be 
warranted. 

Explanation  of  the  absence  of  filarice  in  the  blood 
in  elephantiasis. — If  the  filaria  be  the  cause  of  tropical 
elephantiasis,  how  account  for  the  absence  of  filaria 
embryos  in  the  blood,  as  is  the  case  in  the  vast 
majority  of  instances  of  this  disease  ?  The  answer 
to  this  is  : — Either  the  disease-producing  filariae  have 
died  ;  or  the  lymphatics  draining  the  affected  area- 
are  so  effectually  obstructed  by  the  filaria,  its  pro- 
ducts, or  its  efiects,  that  any  embryo  filarise  they  may 
contain,  or  may  have  contained,  cannot  pass  along 
these  vessels  to  the  circulation. 

We  have  already  seen  that  in  filarial  lymphatic 
varix  the  parasite  which  produced  the  disease  may 
die,  particularly  during  attacks  of  lymphangitis ;  the 
same  may  occur  in  elephantiasis,  and  I  believe  that 
this  does  happen.  I  do  not  think,  however,  that  this 
is  the  entire  explanation. 

Lymph  stasis  p>roduced  by  filaria  ova. — I  have 
twice  in  filariasis  found  ova  of  the  filaria  in  lymph ; 
once  in  the  lymph  from  a  lymph  scrotum,  once  in 
lymph  procured  by  aspirating  a  varicose  groin  gland. 
Therefore,  at  times,  the  filaria  may  produce  ova 
instead  of  swimming  embryos.  The  ova  of  the  filaria 
are  not  like  the  long,  supple,  slim,  active,  swimming 
embryo;  they  are  passive,  more  or  less  rigid,  oval 
bodies  nearly  five  times  the  diameter  of  the  embryo 
coiled  up  in  their  interior.  In  consequence  of  their 
size  and  passive  character  the  ova,  unlike  the  normal 
free  swimming  embryos,  are  quite  incapable  of 
traversing  such  lymphatic  glands  as,  in  the  event 
of  their  escape  from  the  parental  worm,  they  may  bo 
passively  carried  to  by  the  lymph  stream.    It  is  an 
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accepted  fact  in  pathology  that  an  essential  element 
in  the  causation  of  elephantiasis  is  lymph  stasis.  I 
have  ventured  to  conjecture  that  the  stasis  of  lymph 
which  eventuates  in  trojncal  elephantiasis  is  produced 
by  embolism  of  the  lymphatic  glands  by  ova  of  the 
filaria. 

But,  it  may  be  asked,  why  should  ova  enter  the 
lymph  stream?  In  normal  conditions  the  embryo 
filaria  at  birth  is  already  fully  outstretched.  If  ova 
are  expelled  by  the  parent  filaria,  it  must  be  as  a 
result  of  some  hurrying  of  the  process  of  filarial  par- 
turition. That  this  does  occur  sometimes  the  dis- 
covery, already  mentioned,  of  filaria  ova  in  the  lymph 
fully  proves ;  and  I  believe  that  this  is  really  what 
does  occur,  and  that  it  is  the  initial  step  in  the  de- 
velopment of  filarial  elephantiasis.  We  can  readily 
understand  how,  in  consequence  of  mechanical  injury, 
to  which  from  her  exposed  position  in  the  limbs  she 
must  be  frequently  subjected,  or  of  some  other  cause, 
the  parent  filaria  may  miscarry.  Should  this  happen, 
then  the  contents  of  her  uterus  will  be  expelled 
prematurely  and  before  the  ova  normally  lying  at 
the  upper  part  of  her  uterus  have  become  the  long, 
outstretched,  active  embryos  we  see  in  the  blood. 
If  a  crowd  of  these  passive,  massive  ova  are  carried 
by  the  lymph  stream  to  the  lymphatic  glands  of  a 
limb,  in  the  lymphatic  trunks  of  which  a  female 
filaria  is  lying  aborting,  embolism  of  the  afferent 
lymphatics  of  the  glands  must  result  and  stasis  of 
lymph  in  the  limb  ensue. 

Inflammation  necessary  for  the  production  oj 
elephantiasis. — Lymph  stasis  alone  does  not  produce 
elephantiasis ;  this  has  been  proved  by  experimental 
ligature  of  lymphatic  trunks.  It  may  produce  a 
form  of  a3dema,  but  not  true  elephantoid  hypertrophy. 
Should  inflammation  occur  in  an  area  of  lymphatic 
congestion  so  produced,  as  it  is  very  apt  to  do  on  the 
slightest  injury,  then  elephantiasis  will  supervene  ;  for, 
unless  the  lymphatics  of  an  inflamed  area  are  patent, 
the   products  of  inflammation  are  not  completely 
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absorbed.  Erysipelatoid  inflammation,  frequently  re- 
curring, is  a  well-recognised  feature  in  almost  every 
case  of  elephantiasis  arabum. 

Sequence  of  events  in  elephantiasis. — The  sequence 
of  events  in  the  production  of  elephantiasis  is,  I 
believe,  as  follows  : — Parent  female  filai-ia  in  the 
lymphatic  system  of  the  affected  part  ;  injury  of  the 
filaria  ;  premature  expulsions  of  ova  in  consequence  of 
injury  ;  embolism  of  lymphatic  glands  by  ova;  stasis 
of  lymph  ;  lymphangitis  from  subsequent  traumatism 
or  other  cause  in  the  congested  area;  imperfect  ab- 
sorption of  the  products  of  inflammation ;  recurring 
attacks  of  inflammation  leading  to  gradual,  intermit- 
tingly  progressive,  inflammatory  hypertrophy  of  the 
part. 

In  this  way  I  explain  the  production  of  elephan- 
tiasis by  the  filaria.  And  in  this  way  I  explain 
the  absence  from  the  blood  of  the  embryos  of  the 
parasite  which  started  the  disease  ;  they  cannot  pass 
the  occluded  glands.  Very  likely  the  parent  worm 
dies  at  an  early  stage  of  the  disease ;  killed  by  the 
cause  which  led  to  premature  parturition,  or  by  the 
subsequent  lymphangitis. 

27ie  subjects  of  elephantiasis  less  liable  than  others 
to  filarice  in  the  blood. — Some  years  ago  I  made 
a  curious  observation  which  supports  the  view  just 
stated.  I  received  from  Surgeon-Major  Elcum  eigbty- 
eight  slides  of  night  blood  from  eighty-eight  natives 
of  Cochin.  Of  these  eighty-eight  persons  fourteen 
were  afiected  with  elephantiasis,  seventy-four  Avere 
not  so  aflfected.  Of  the  slides  coming  fi-om  the  seventy- 
four  non-elephantiasis  cases  twenty  contained  filarise, 
about  one  in  every  thi'ee  and  a  half ;  of  the  fourteen 
elephantiasis  cases  only  one  had  filai'ise.  Why  should 
the  elephantiasis  cases  have  proportionately  fewer 
filarise  than  the  non-elephantiasis  cases?  Because 
in  the  former  the  existence  of  elephantiasis  implied 
that  a  large  area  of  their  lymphatic  systems  was 
blocked,  and  that  the  blood  could  be  stocked  with 
embryo  filaria3    carried   by  the  lymph  from  only 
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a  relatively  small  lymphatic  areaj  there  was, 
therefore,  a  proportionately  lesser  likelihood  of  the 
presence  of  parent  filarite  having  for  their  young  an 
unobstructed  passage  to  the  blood. 

FILARIAL  DISEASES. 

Enumeration  of  the  filarial  diseases. — The  diseases 
known  to  be  produced  by  Filaria  noctur-na  are  abscess ; 
lymphangitis  ;  varicose  groin  glands  ;  varicose  axillary 
glands ;  lymph  scrotum ;  cutaneous  and  deep  lym- 
phatic varix  ;  orchitis ;  chyluria ;  elephantiasis  of  the 
leg,  scrotum,  vulva,  arm,  mamma,  and  elsewhere ; 
chylous  dropsy  of  the  tunica  vaginalis ;  chylous  ascites  ; 
chylous  diarrhoea,  and  probably  other  forms  of  disease 
depending  on  obstruction  or  varicosity  of  the  lym- 
phatics, or  on  death  of  the  parent  filaria. 

Abscess.— Occasionally,  as  already  mentioned, 
whether  in  consequence  of  blows  or  other  injuries, 
of  lymphangitis,  or  of  unknown  causes,  the  parent 
filaria  dies.  Generally  the  dead  body  is  absorbed, 
just  as  a  piece  of  aseptic  catgut  would  be.  Some- 
times the  dead  worm  acts  as  an  irritant  and  causes 
abscess,  in  the  contents  of  which  fragments  of  the 
dead  filaria  may  be  found.  Such  abscesses,  occurring 
in  the  limbs  or  scrotum,  will  discharge  in  due  course, 
or  may  be  opened ;  they  lead  to  no  further  trouble. 
Should  they  form  in  the  thorax  or  abdomen,  serious 
consequences  and  even  death  may  ensue. 

Probably,  in  certain  instances,  abscess  forms  at 
times  independently  of  the  death  of  the  parasite — 
in  varicose  glands,  in  lymph  scrotum,  in  elephantiasis, 
or  in  similar  areas  of  weakened  tissvies  and  lymphatic 
congestion. 

The  death  of  the  parental  filarite  is  apt  to  be  lost 
sight  of  as  a  possible  cause  of  abscess  in  the  subjects 
of  filarial  infection.  Deep-seated  pain  in  the  thorax 
or  abdomen,  with  inflammatory  fever  followed  by 
hectic,  and  a  diminution  in  the  number  of  embryo 
filarife  in,  or  their  entire  disappearance  from,  the 
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peripheral  blood  should,  in  such  circumstances,  suggest 
a  diagnosis  of  filarial  abscess  and  indicate  exploration 
and,  if  feasible,  active  surgical  interference. 

Lympliangitis  and  elepliantoid  fever.— 

Symptoms. — Lymphangitis  is  a  common  occurrence 
in  all  forms  of  filarial  disease,  particularly  in  ele- 
phantiasis, varicose  glands,  and  lymph  scrotum. 
When  occurring  in  the  limbs  the  characteristic 
painful,  cord-like  swelling  of  the  lymphatic  trunks 
and  associated  glands,  and  the  red  congested  streak 
in  the  superjacent  skin,  are  usually  apparent  at 
the  commencement  of  the  attack.  Very  soon,  how- 
ever, the  connective  tissue  and  skin  of  the  implicated 
area  become  inflamed  and  tense,  and  high  fever,  pre- 
ceded by  severe  and  prolonged  rigor,  sets  in.  The 
attack  may  continue  for  several  days,  and  is  accom- 
panied by  severe  headache,  anorexia,  often  vomiting, 
and  sometimes  delirium.  After  a  time  the  tension  of 
the  inflamed  integuments  may  relieve  itself  by  a 
lymphous  discharge  from  the  surface.  Usually  the 
attack  ends  in  profuse  general  diaphoresis.  ^  The 
swelling  then  subsides  gradually  though  not  entirely, 
the  parts  remaining  permanently  somewhat  thickened. 
Lymphangitis  may  be  confined  to  groin  glands,  testis, 
spermatic  cord,  or  abdominal  lymphatics. 

Diagnosis.  —  This  fever,  appropriately  named 
by  Fayrer  "  elephantoid  fever,"  occurs  habitually,  at 
varying  intervals  of  weeks,  months,  or  years,  in 
nearly  all  forms  of  elephantoid  disease.  Its  ten- 
dency to  recur,  the  severe  rigor  ushering  it  in,  and 
the  terminal  diaphoresis  cause  it  to  be  mistaken 
for  ague.  The  implication  of  the  lymphatics, 
the  local  pain,  the  erysipelatoid  swelling,  the  pro- 
longed pyrexial  stage,  the  absence  of  the  Flasmodium 
malarice  from  the  blood,  the  presence  there  very 
possibly  of  the  tilaria,  and  the  powerlessness  of 
quinine  to  control  the  fever,  sufiice  for  diagnosis. 
Nevertheless,  error  in  diagnosis  is  common,  particu- 
larly when  the  attacks  recur  frequently,  and  with 
a  certain  degree  of  regularity,  as  is  usually  the  case. 


Varicose  Groin  Glands. 


Treatment. — The  treatment  should  consist  in  re- 
moving any  cause  of  irritation,  and  in  rest,  elevation  of 
the  affected  part,  cooling  lotions  or  warm  fomentations, 
mild  aperients,  opium  to  relieve  pain,  and,  if  tension 


Fig.  64. 


-Varicose  groin  glands  and  chylocele.    (From  a  patient  under  the 
care  of  Mr.  Johnson  Smith.) 


is  great,  pricking  or  scarifying  the  swollen  area  under 
suitable  aseptic  conditions. 

Varicose  g^roin  glands  (Fig.  64). — Associated 
conditions.— Varicose  groin  glands  are  frequently 
associated  with  lymph  scrotum ;  sometimes  with 
chylous  dropsy  of  the  tunica  vaginalis ;  sometimes 
with  chyluria.  Occasionally  all  four  conditions  co- 
exi.st  in  the  same  individual. 

Symptoms. — As  a  rule,  commencing  painlessly,  the 
patient  is  not  aware  of  the  existence  of  these  varicose 
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glands  until  they  have  attained  considerable  dimen- 
sions. Then,  a  sense  of  tension,  or  an  attack  of 
lymphangitis,  calls  attention  to  the  state  of  the  groins, 
where  certain  soft  swellings  are  discovered.  These 
swellings  may  be  of  insignificant  dimensions,  or  they 
may  attain  the  size  of  a  fist.  They  may  involve 
both  groins,  or  only  one  groin  ;  they  may  affect  the 
inguinal  glands  alone,  or  the  femoral  glands  alone, 
or,  and  generally,  both  sets  together. 

To  the  touch  they  feel  soft,  doughy,  and  obscurely 
lobulated.  The  skin,  natural  in  appearance,  can 
be  glided  over  the  surface,  but  the  tumours  them- 
selves are  not  movable  over  the  subjacent  fascia. 
Occasionally  hard,  kernel-like  pieces  can  be  felt  in 
their  interior,  or  the  entire  mass  may  be  more  or  less 
indurated.  On  thrusting  a  hypodermic  needle  into 
the  swellings,  white  or  reddish  chylous,  or  clear 
lymphous  fluid  can  be  aspirated  in  abundance.  This 
fluid  coagulates  rapidly  and  usually  contains  living 
filaria  embryos. 

Diagnosis. — It  is  important  to  be  able  to  diagnose 
these  tumours  from  hernia,  for  which  they  are  often 
mistaken.  This  can  be  done  by  observing  that  they 
are  not  tympanitic  on  percussion ;  that  though  pres- 
sure causes  them  to  diminish,  they  do  so  slowly ;  that 
there  is  no  sudden  dispersion  accompanied  by  gurgling, 
as  in  hernia,  on  taxis  being  employed  ;  that  thej' 
convey  a  relatively  slight,  or  no  impulse  on  coughing  ; 
that  they  slowly  subside  on  the  patient  lying  down,  and 
slowly  return,  even  if  pressure  be  applied  over  the 
saphenous  or  inguinal  openings,  on  the  erect  posture 
being  resumed.  The  cautious  use  of  the  hypodermic 
needle  will  conflrm  diagnosis  ;  which  would  be  further 
strengthened  by  the  co-existence  of  lymph  scrotum, 
chyluria,  or  chylous  hydrocele,  and  the  presence  of 
filarite  in  the  blood.  Chronic  swellings  about  the  groin, 
cords,  testes,  and  scrotum  in  patients  from  the  tropics 
should  always  he  regarded  as  being  ijossibly  filarial. 

Pathological  a,natomy.  —  On  dissection  these 
tumours  are  found  to  consist  of  bunches  of  varicose 
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lymphatics,  and  to  form  part  of  a  vast  lymphatic 
vaiix  involving  the  pelvic  and  abdominal  lymphatics. 

Treatment. — Unless  they  give  rise  to  an  incapaci- 
tating amount  of  discomfort,  and  are  the  seat  of  fre- 
quent attacks  of  lymphangitis,  varicose  groin  glands 
are  best  left  alone.  It  must  always  be  remembered 
that  they  are  part  of  an  anastomosis  necessary  to 
life.  Should  they  be  very  troublesome  and  incapaci- 
tate for  work,  they  may  be  removed  (Maitland,  Brit. 
Med.  Journ.,  1897).  In  operating,  strict  aseptic 
methods  must  be  practised,  as  septic  lymphangitis 
readily  occurs,  and  has  frequently  proved  fatal  in 
such  cases.  Excision  is  not  always  satisfactory,  as  it 
may  be  followed  by  lymphorrliagia  at  the  seat  of  the 
wound,  by  excessive  dilatation  of  some  other  part  of 
tlie  implicated  lymphatic  area,  by  chyluria,  or  by 
elephantiasis  in  one  or  both  legs. 

It  is  said  (Azema)  that  these  glands  tend  to 
dimini.sh  in  size  after  forty.  I  cannot  confirm  this 
statement  from  personal  observation. 

Similar  varicose  dilation  of  the  axillary  glands 
is  sometimes,  though  much  more  rarely,  found. 
Bancroft  designated  these  varicose  axillary  and  groin 
glands  "helminthoma  elastica." 

Cutaneous  and  deeper  iymplialic  vai>ice$ii. 
— Occasionally  cutaneous  lymphatic  varices  are  met 
with  on  the  surface  of  the  abdomen,  on  the  legs, 
arms,  and  probably  elsewhere.  Sometimes  they  are 
permanent ;  sometimes,  when  more  deeply  situated, 
tliey  constitute  little  swellings  which  come  and  go  in 
a  few  hours.  I  believe  these  latter  often  depend  on 
the  actual  presence  of  parent  filarise  in  the  tumour. 
Such  varices  are  evidence  of  lymphatic  obstruction. 
Filarial  lymphangiectasis  of  the  spermatic  cord  is 
not  uncommon.  The  contents  may  be  milky  and 
chylous,  or  straw-coloured  and  lymphous,  according 
to  situation  and  connections. 

Thickened  lyniplintie  trunks.  —  Surgeon- 
Lieu  t.-Col.  Maitland  [loc.  cit.)  has  frequently  seen  in 
Madras  cases  of  lymphangitis  in  which,  after  the 
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initial  swelling  and  inflammation  had  subsided,  a 
line    of   thickening   remained.     On   excising  this 
thickened  tissue  and  carefully  dissecting  it,  he  has 
found  minute  cyst-like  dilatations  of  the  lymphatic 
involved,  and  in  these  cysts  adult  tilariie  coiled  up, 
sometimes  dead,  sometimes  alive.    The  lymphangitis, 
he  believes,  is  caused  in  these  cases  by  the  death  of 
the  filariaj.    Daniels  has  made  similar  observations 
in  British  Guiana.    Such  a  case  I  recently  saw  under 
the  care  of  Dr.  Abercrombie  at  Charing  Cross  Hos- 
pital in  London.    On  the  subsidence  of  a  filarial 
lymphangitis  of  the  arm  a  thickening,  about  the  size 
of  a  finger-tip,  remained  on  the  forearm.  Believing 
that  it  contained  adult  filarise,  this  thickening  was 
excised  by  Mr.  Young  and  placed  in  normal  salt 
solution.    Eight  hours  later  the  mass  was  carefully 
dissected,  and  a  living  female  filaria,  about  four 
inches   in  length,  was  turned  out.     The  parasite 
continued  to  live  and  swim  about  actively  in  the  salt 
solution  for  nearly  two  hours  {Brit.  Med.  Journ., 
April  24th,  1897). 

L.ympli  scrotum  (Fig.  65). — Symptoins. — In 
this  disease  the  scrotum  is  more  or  less  enlarged. 
Though  usually  silky  to  the  touch,  on  inspection  the 
skin  presents  a  few,  or  a  large  number  of,  smaller 
or  lai'ger  lymphatic  varices  which,  when  pricked  or 
when  they  open  spontaneously,  discharge  large  quan- 
tities of  milky,  or  sanguineous-looking,  or  straw- 
coloured,  rapidly  coagulating  lymph  or  chyle.  In 
some  cases  eight  or  ten  ounces  of  this  substance  will 
escape  from  a  puncture  in  the  course  of  an  hour  or 
two  ;  it  may  go  on  running  for  many  hours  on  end, 
soiling  the  clothes  of  the  patient  and  exhausting  him. 
Usually  embryo  filaripe  can  be  discovered  in  the 
lymph  so  obtained,  as  well  as  in  the  blood  of  the 
patient.  In  a  large  proportion  of  cases  of  lymph 
scrotum  the  inguinal  and  femoral  glands,  either  on 
one  or  on  both  sides,  ai-e  varicose. 

Probably  provoked  by  injury  in  rubbing  against 
the  thighs  and  clothes,  erysipelatoid  inflammation 
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iind  elephantoid  fever  are  frequent  occurrences. 
Abscess  is  not  uncommon.  In  time,  in  a  proportion 
of  cases,  the  scrotum  tends  to  become  permanently 


Fig.  0-j.— Lymph  scroUiiri  and  v.n-icrjse  groin  glands.    {Fivvi  a 2ihulogrtqih 
by  Dr.  licnirie,  b'oochovi.) 

thickened  and  to  pass  into  a  state  of  true  elephanti- 
asis. 

Treatment. — Unless  inflammation  be  a  frequent 
occurrence,  or  there  be  frequent  and  debilitating 
lyinphorrhagia,  or  imless  the  disease  is  tending  to 
pass  into  true  elephantiasis,  lymph  scrotum — ^kept 
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scrupulously  clean,  powdered,  suspended,  and  pro- 
tected— had  better  be  left  alone.  Should,  however, 
for  these  or  other  reasons,  it  be  deemed  expedient  to 
remove  the  diseased  tissues,  this  can  be  effected 
easily.  The  scrotum  should  be  well  dragged  down 
by  an  assistant  whilst  the  testes  are  pushed  up  out 
of  the  way  of  injury.  A  finger  knife  is  then  passed 
through  the  scrotum,  and  in  sound  tissues,  just  clear 
of  the  testes,  and  the  mass  excised  by  cutting  back- 
wards and  forwards.  No  diseased  tissues,  and  hardly 
any  flap,  should  be  left.  Sufficient  covering  for  the 
testes  can  be  got  by  dragging  on  the  skin  of  the 
thighs,  which  readily  yields  and  affords  ample  cover- 
ing. It  is  a  very  common,  but  a  very  great  mistake 
to  remove  too  little.  As  a  rule,  the  wound,  if  care- 
fully stitched  and  dressed  antiseptically,  heals 
rapidly. 

In  consequence  of  this  sudden  and  violent  intei-- 
ference  with  an  extensive  varix,  of  which  that  in  the 
scrotum  is  but  a  part,  chyluria  and  sometimes  ele- 
phantiasis of  a  leg  may  supervene.  The  patient 
should  be  warned  of  this  possibility. 

i^\\y\n\\vi.—Pal^ oology. — When  a  lymphatic  varix 
in  the  walls  of  the  bladder,  the  consequence  of  filarial 
obstruction  in  the  thoracic  duct,  ruptures,  there  is  an 
escape  of  the  contents  of  the  varicose  lymphatics  into 
the  urine.    Chyluria  is  the  result. 

Symptoms. — This  disease  frequently  appears  with- 
out warning ;  usually,  however,  pain  in  the  back  and 
aching  sensations  about  the  pelvis  and  groins — 
probably  caused  by  great  distension  of  the  pre- 
existing lymphatic  varix — precede  it.  Retention  of 
urine,  from  the  presence  of  chylous  coagula,  is  some- 
times the  first  indication  of  serious  trouble.  Whether 
preceded  by  aching,  or  by  retention,  or  by  other 
symptoms,  the  patient  becomes  suddenly  aware  that, 
he  is  passing  milky  urine.  Sometimes  instead  of 
being  white  the  urine  is  pinkish  or  even  red  ;  some- 
times white  in  the  morning,  it  is  reddish  in  the 
evening,  or  vice  versd.    Sometimes  whilst  chylous  at 
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one  part  of  the  day,  it  is  perfectly  limpid  at  another. 
Great  variety  in  this  respect  exists  in  different  cases, 
and  eA'en  iu  the  same  case  from  time  to  time,  depend- 
i^ig  on  temporary  closure  of  the  rupture  iu  the  lym- 
phatic, and  also  on  the  nature  of  the  food.*  j 
Physical  characters  of  chylous  urine. — If  chylous 
urine  be  passed  into  a  urine  glass  and  allowed  to 
stand,  as  a  rule,  within  a  very  short  time,  the  whole 
of  the  urine  becomes  coagulated.  Gradually  the 
coagulum  contracts  until,  at  the  end  of  some  hours, 
a  small,  more  or  less  globular  clot,  usually  bright  red 
or  pinkish  in  colour,  is  floating  about  in  a  milky  fluid. 
Later,  the  milky  fluid  separates  into  three  layers. 
On  the  top  there  is  formed  a  cream-like  pellicle ;  at 
the  bottom  a  scanty  reddish  sediment,  sometimes 
including  minute  red  clots  ;  in  the  centre  the  mass 
of  the  urine  forms  a  thick,  intermediate  stratum, 
milky  white  or  reddish  white  in  colour,  in  which 
floats  the  contracted  coagulum.  If  a  little  of  the 
sediment  be  taken  up  with  a  pipette  and  examined 
with  the  microscope,  it  is  found  to  contain  cells  like 
red  blood  cells,  lymphocytes,  granular  fatty  matter, 
epithelium  and  urinary  salts,  and,  mixed  with  these 
in  a  large  proportion  of  cases  though  not  in  all,  filaria 
embryos.  The  middle  layer  contains  much  granular 
fatty  matter ;  whilst  the  upper  cream-like  layer 
consists  of  the  same  fatty  material  in  greater  abund- 
ance, the  granules  tending  to  aggregate  into  larger 
oil  globules.  If  a  small  poi'tion  X)f  the  coagulum  be 
teased  out,  pressed  between  two  slides,  and  examined 
with  the  microscope,  filarias,  moi'e  or  less  active,  may 
be  found  in  the  meshes  of  the  fibtine.  If  ether  be 
shaken  up  with  the  milky  urine,  the  fat  particles  are 
dissolved  out  and  the  urine  becomes  clear ;  the  fat 
may  be  recovered  by  decanting  and  evaporating  the 

*  The  sanguineous  appearance  so  frequently  seen  in  chylous 
urine  and  in  other  forms  of  fihuial  lyinphorrliagia,  depends  on  the 
formation  of  blood  corpuscles  in  lymph  long  retained  in  the 
varicose  vessels,  and  is  a  result  of  the  normal  evolution  of  the 
formed  elements  in  that  fluid.  There  is  no  rupture  of  blood- 
vessels, as  some  have  asserted. 
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ether  which  floats  on  the  urine.  Boiling  the  urine 
throws  down  a  considerable  precipitate  of  albumin. 

Recovery  and  relapse. — -Chyluria  comes  and  goes 
in  a  very  capricious  manner.  Sometimes  the  urine 
remains  steadily  chylous  for  weeks  and  months,  and 
then  suddenly,  without  obvious  cause,  becomes  limpid 
and  natural-looking,  and  fi'ee  from  fat  or  albumin. 
Later  a  relapse  will  occur,  again  to  disappear  after  an 
uncertain  time  ;  and  so  on  during  a  long  course  of  years. 

Retention  of  urine. — Retention  of  urine  is  not  an 
unusual  occurrence  ;  it  is  produced  by  the  formation 
of  coagulum  in  the  bladder.  The  retention  usually 
gives  way  after  a  few  hours  of  distress,  worm-like 
clots  being  passed. 

Constitutional  effects. — Although  chyluria  is  not 
directly  dangerous  to  life,  yet,  being  prolonged,  it 
gives  rise  to  pronounced  ansemia,  depression  of  spirits, 
and  feelings  of  weakness  and  debility,  and  tends  to 
incapacitate  the  patient  for  active,  vigorous  life. 

Exciting  causes  of  chyluria.  —  Chyluria  is  very 
liable  to  occur,  either  for  the  first  time,  or  as  a 
relapse,  in  pregnancy  or  after  childbirth  ;  the  dis- 
turbance of  the  pelvic  lymphatics  in  pregnancy,  and 
the  muscular  efforts  attending  labour  apparently 
causing  rupture  of  pelvic  lymphatics  previously 
rendered  varicose  by  filarial  obstruction  of  the  thoracic 
duct.  In  men,  running,  leaping,  and  violent  efforts 
generally,  are  sometimes  assigned  as  its  cause ;  usually 
the  exciting  cause  is  not  discoverable. 

Treatment. — The  treatment  of  chyluria  should  be 
conducted  on  the  same  lines  as  the  treatment  for 
inaccessible  varix  elsewhere  ;  that  is  to  say,  by  resting 
and  elevating  the  affected  part,  and  thereby  diminish- 
ing as- far  as  possible  the  hydrostatic  pressure  in  the 
distended  vessels.  Many  forms  of  medicinal  treatment 
have  been  advocated.  Because  during  treatment  with 
some  drug  a  chyluria  has  subsided,  curative  properties 
are  apt  to  be  attributed  to  the  drug  which  was  being 
taken  at  the  time.  The  best  results  are  got  by 
sending  the   patient   to  bed,  elevating  the  pelvis, 
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restricting  the  amount  of  food  and  fluid — especially 
fatty  food,  gentle  purgation,  and  absolute  rest.  It 
■will  be  found  that  a  day  or  two  of  treatment  on  these 
lines  is  often  followed  by  temporary,  perhaps  pro- 
longed, cessation  of  the  chyluria.  The  drugs  which 
have  been  particularly  lauded  in  the  treatment  of  this 
disease  are  gallic  acid  in  large  doses,  benzoic  acid  in 
large  doses,  glycerine,  the  tinctui-e  of  the  perchloride 
of  iron,  decoction  of  mangrove  bark,  chromic  acid, 
quinine,  salicylate  of  soda,  ichthyol,  and  Nigella 
saliva.  I  do  not  believe  that  these  substances  have 
any  influence  whatever  in  stopping  the  lymphor- 
rhagia.  Neither  do  I  believe  that  thymol,  recom- 
mended by  Lawrie,  or  methylene  blue,  recommended 
by  American  writers,  has  any  eSect  whatever,  either 
on  the  filaria  or  on  the  disease  it  gives  rise  to  j  since 
their  first  recommendation  both  drugs  have  been 
tried,  but  in  other  hands  have  failed. 

Filarial  orchitis.  —  Several  French  writers 
describe  under  the  name  "malarial  orchitis"  a  special 
form  of  inflammation  of  the  testes,  and  here  and 
there  in  Indian  medical  literature'  allusion  is  made 
to  the  same,  or  a  similar  subject.  I  have  many 
times  seen  filarial  orchitis,  but  I  cannot  say  I  have 
seen  orchitis  of  purely  and  unquestionably  malarial 
origin.  The  fever  attending  filarial  orchitis — which 
is  usually  associated  with  lymphangitis  of  the  sper- 
matic cord  and  perhaps  with  inflammation  of  the 
scrotum,  like  ordinary  elephantoid  fever  resembles 
very  closely  a  malarial  attack  and  may  be  mistaken 
for  this.  Without  absolutely  denying  the  existence 
of  such  a  disease  as  malarial  orchitis,  I  would  suggest 
that  the  affection  described  by  the  French  and  Indian 
writers  refen-ed  to,  and  endemic  inflammations  of 
testes,  spermatic  cords,  and  scrotum  generally,  are  of 
filarial  origin. 

Filarial  synovitis. — Maitland  {hid.  Med.  Gaz., 
Oct.,  1898)  mentions  acute  synovitis  of  the  knee- 
joint  as  one  of  the  filarial  diseases,  and  gives  the 
particulars  of  five  cases.  He  considers  the  concurrence 
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of  synovitis  with  filarial  invasion  too  common  to  be 
accidental. 

ELEPHANTIASIS. 

Its  'prevalence. — Elephantiasis  is  by  far  the  most 
frequent  manifestation  of  filarial  infection,  and  is 
exceedingly  common  in  some  of  the  endemic  districts. 
Thus  in  certain  districts  in  Cochin  about  5  per  cent, 
of  the  population ;  in  Samoa  about  every  second  in- 
dividual ;  in  Huahine  seven-tenths  of  the  adult  male 
population  are  affected.  In  many  other  tropical  and 
sub-tropical  countries,  if  not  so  common  as  in  those 
just  mentioned,  elephantiasis  is,  nevertheless,  common 
enough. 

Parts  affected. — In  95  per  cent,  of  the  cases  the 
lower  extremities — either  one  or  both — alone,  or  in 
combination  with  the  scrotum  or  arms,  are  the  seat  of 
the  disease.  The  foot  and  ankle  only ;  or  the  foot 
and  leg  ;  or  the  foot,  leg,  and  thigh ;  may,  each  or 
all,  be  involved.  The  scrotum  is  also  a  common 
situation  for  elephantiasis.  The  arms  are  more  rarely 
attacked ;  still  more  rarely  the  mammaj,  vulva,  and 
circumscribed  portions  of  the  integuments  of  the 
limbs,  trunk,  or  neck. 

The  recurring  erysijmlaioid  attacks. — The  disease 
in  any  of  these  situations  commences  -with  a  rapidly 
evolved  lymphangitis,  dermatitis,  and  cellulitis,  ac- 
companied by  elaphantoid  fever.  On  the  subsidence  of 
the  acute  symptoms  the  skin  and  subcutaneous  fascia 
of  the  aflTected  part  do  not  quite  resume  their  original 
proportions  ;  the  inflammatory  efi"usion  not  being  com- 
pletely absorbed,  some  permanent  thickening  remains. 
Recurrences  of  this  inflammation  once  or  twice  a 
month,  or  perhaps  once  in  six  months,  or  every  twelve 
months,  or  even  at  longer  interval.s,  add  a  little  each 
time  to  the  bulk  of  the  limb  or  scrotum  ;  thus, 
gradually,  an  enormous  swelling  may  be  built  up. 
Occasionally,  though  very  rarely,  enlai-gcmcnt  may 
progress  after  one,  two  or  more  initial  inflannnatory 
attacks  and  without  further  recurrence  of  these. 
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Clinical  characters  of  the  sioelling. — The  affected 
part  is  greatly  increased  in  bulk.  The  surface  of  the 
skin,  in  confirmed  elephantiasis  especially,  is  rough 
and  coarse  ;  the  mouths  of  the  follicles  are  sometimes 
unusually  distinct ;  the  papillie  and  glands  are  either 
hypertrophied  or  atrophied  ;  the  hair  is  coarse  and 


Fig.  nfi. — Elephantiasis  of  legs  ;  scrotum  and  i-lglit  arm  slightly 
afToctcd.    {Frn-m  a  'pliotorjrapU  hy  Dr.  Tiirwr,  Samoa.) 

sparse  ;  the  nails  are  rough,  thick,  and  defonued. 
Around  joints  the  thickened  integuments  are  thrown 
into  folds,  the  comparatively  smooth-sided  and  deep 
interlying  sulci  permitting  limited  movement.  There  is 
no  distinct  lino  of  demarcation  Ijetwcen  healthy  and 
diseased  skin.  The  implicated  integuments  are  hard, 
dense,  pit  but  slightly  if  at  all  on  pressure,  and  cannot 
be  pinched  up  or  freely  glided  over  the  deeper  parts. 
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Jts  macroscopic  anatomy. — On  cutting  into  the 
swelling,  the  derma  is  found  to  be  dense,  fibrous,  and 
enormously  hypertrophied.  The  subjacent  connective 
tissue  is  increased  in  bulk,  having,  especially  in  the 
case  of  the  scrotum,  a  yellowish,  Vjlubbery  appearance 
from  lymphous  infiltration.  A  large  quantity  of 
fluid  wells  out  on  division  of  such  tissues.  The 
muscles,  nerves,  and  bones  are  not  necessarily 
diseased,  although  in  rare  instances  they  may  be 
degenerated  and  slightly  or  considerably  atrophied 
from  pressure.  The  blood  -  vessels  are  large  ;  the 
lymphatics  dilated  ;  the  associated  lymphatic  glands, 
both  of  the  same  side  and  very  often  of  the  opposite 
side,  enlarged  and  dense. 

True  elephantiasis  is  permanent.  —  Though  in 
recent  cases  elephantiasis  of  the  limbs  may  be  much 
reduced  by  treatment,  the  disease  is  never  per- 
manently recovered  from.  Lymphatic  oederaa  in 
areas  which  have  never  inflamed  subsides  readily 
enough  on  pressure  or  elevation. 

Elephantiasis  of  the  legs  (Fig.  66).— Ele- 
phantiasis of  the  lower  extremities  is  usually,  though 
by  no  means  always,  confined  to  below  the  knee. 
The  swelling  may  attain  enormous  dimensions  and 
involve  the  entire  extremity,  the  leg  or  legs  attaining 
a  circumference,  in  aggravated  cases,  of  several  feet. 

Treatme7it.— In  the  treatment  of  elephantiasis  of 
the  leg  the  patient  should  be  encouraged  to  persevere 
with  elastic  bandaging,  massage,  and  elevation  of  the 
limb.  Ligature  of  the  femoral  artery  has  been  prac- 
tised ;  it  is  probably  useless,  and  is  certainly  not  a 
justifiable  method  of  treatment.  Sometimes,  in  ex- 
treme cases,  good  results  are  got  from  excision  of 
redundant  masses  of  skin,  a  longitudinal  strip  of 
three  or  four  inches  in  breadth  by  a  foot  or  more  in 
length  being  dissected  off.  Electrolysis  and  merciiry 
have  also  been  used  ;  I  question  their  value.  During 
the  acute  attacks,  tension  may  be  relieved  by  aseptic 
punctures  with  a  sharp  lancet.  At  all  times  the 
limb  must  be  carefully  guarded  from  injury,  and  shoes 
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and  trousers  worn.  Slight,  injuries  provoke  the  in- 
flammatory recurrences.  Wading  in  water,  prolonged 
standing,  violent  exercise,  and  exposure  to  a  hot  sun 
are  injurious,  and  should  be  avoided  as  for  as  possible. 

Elephantiasis  of  the  seiotum  (Fig.  67). 
Weight  of  i24moii?-s.— Elephantiasis  of  the  scrotum,  or 


pj„.  07.— Eleiiliantiasis  of  the  .scrotum  :  left  leg  slightly  atfcctecl. 
"  (AVom  (t  x:lwio(jraph  by  Dr.  Turner,  Samoa.) 


"  scrotal  tumour  "  as  it  is  sometimes  called,  may  attain 
an  enormous  size.  Ten,  fifteen,  or  twenty  pounds 
are  common  weights  for  these  tumours,  and  forty  or 
fifty  pounds  is  by  no  means  uncommon ;  the  largest 
recorded  weighed  224  lbs. 
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Anatomical  characters. — There  are  certain  points 
in  the  anatomy  of  scrotal  tumour  which  the  Ojierating 
surgeon  must  bear  in  mind.  These  tumours  consist 
of  two  portions  (Fig.  68) :  First,  a  dense  rind  of  hyper- 
trophied  skin  (A  e),  thickest  towards  the  lower  part 

and  gradually  thinning  out 
as  it  merges  above  into  the 
sound  skin  of  the  pubes 
and  thighs ;  second,  en- 
closed in  this  rind,  a  mass 
of  lax,  blubbery,  dropsical, 
easily  torn  through,  areolar 
tissue,    in   which  testes, 
cords,  and  penis  are  em- 
bedded.   The  shape  of  the 
tumour   is   more  or  less 
pyriform.   The  upper  part, 
or  neck,  on  transvei'se  sec- 
tion (B)  is  ti'iangular,  the 
base  (B  Tc)  of  the  triangle 
being  in  front,  the  apex 
(B     — usually  somewhat 
bifid  from  dragging  on  the 
gluteal  folds — towards  the 
anus,  the  sides  (B  li)  towards  the  thighs.    In  the 
latter  situation  the  skin,  though  usually  more  or 
less  diseased,  is,  from  pressure,  softer  aud  thinner 
than  elsewhere,  temjjting  the  surgeon  to  utilise  it  for 
the  formation  of  flaps — not  always  a  wise  proceeding. 
The  penis  (A  a,  B  /)  always  lies  in  the  upper  and 
fore  part  of  the  neck  of  the  mass ;  it  is  firmly  attached 
to  the  pubes  by  the  suspensory  ligament.   The  sheath 
of  the  penis  is  sometimes  specially  hypertrophied, 
standing  out  as  a  sort  of  twisted  ram's  horn-like  pro- 
jection on  the  anterior  surface  of  the  tumour ;  this, 
however,  is  unusual.    Generally,  the  sheath  of  the 
penis  is  incorporated  in  the  scrotal  mass,  the  prepuce 
being  dragged  on  and  inverted  so  as  to  form  a  long 
channel  leading  to  the  glans  penis  and  opening  (A  /) 
half-way  down,  or  even  lower,  on  the  face  of  the 


Fig.  OS.— Diagram  of  tlio  anatomy 
.  of  elephantiasis  of  tlie  scrotum. 
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tumour.  The  testes  (A  c),  buried  in  the  central 
blubbery  tissue,  usually  lie  towards  the  back  of  the 
tumour,  one  on  each  side,  in  large  tumours  generally 
nearer  the  lower  than  the  upper  part.  They  are  more 
or  less  firmly  attached  to  the  under  part  of  the 
scrotum  by  the  hypertrophied  remains  of  the  guber- 
naculum  testis  (A  0!)  j  a  feature  to  be  specially  borne 
in  mind  by  the  surgeon,  xis  a  rule,  both  testes  carry 
large  hydroceles  with  thickened  tunicte  vaginales.  The 
spermatic  cords,  also  (A  6,  B  g),  are  thickened  and 
greatly  elongated.  The  arteries  supplying  these  enor- 
mous growths  are  of  considerable  size ;  the  veins,  too, 
are  very  large  and,  as  they  permit  regurgitation  of 
blood  from  the  trunk,  are  apt  to  bleed  freely. 

Their  im'portance. — Beyond  inconvenience  from 
their  weight,  the  presence  of  the  cumbersome  mass 
between  the  legs,  the  suffering  attendant  on  recurring 
attacks  of  inflammation  and  elephantoid  fever,  the 
sexual  disability,  and  the  unsightliness,  these  tumours 
are  not  of  great  importance ;  they  do  not,  as  a  rule, 
directly  endanger  life.  They  may  grow  rapidly  or 
slowly  ;  they  may  attain  a  large  size  in  two  or  three 
years,  or  they  may  be  in  existence  for  years  and  at 
the  end  of  this  time  amount  to  little  more  than  a 
slight  thickening  of  the  scrotum.  Occasionally,  in 
large  tumours,  portions  of  the  mass  become  gan- 
grenous, or  abscess  may  form,  and  in  this  way  life 
may  be  endangered  ;  this  is  not  usual,  however. 

TrpMment. — Scrotal  tumour,  as  soon  as  it  becomes 
unsightly  or  inconvenient,  should  be  removed.  Often 
after  thorough  removal  of  all  the  diseased  integu- 
ments, elephantoid  fever,  which  before  may  have  been 
frequent,  ceases  to  recur. 

Treatment  preliminary  to  operation.  —  If  the 
tumour  is  of  considerable  size,  the  patient  should 
keep  his  bed  for  a  day  or  two  before  operation,  tlie 
mass  being  suspended  so  as  to  drain  it  of  fluid  and 
blood.  It  is  thus  rendered  lax,  and  the  operator  is 
enabled  to  ascertain  by  palpation  tlie  position  of  the 
testes  and,  if  such  chance  to  be  present,  of  hernia — 
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a  not  very  unusual  complication.  The  possibility  of 
undescended  testes  should  not  be  overlooked. 

Operation. — Before  making  provision  for  the  pre- 
vention of  hperaorrhage  the  operator  should  mark  out 
by  shallow  cuts  the  line  at  which  he  proposes  to 
separate  the  tumour,  care  being  taken  that  these 
guiding  incisions  run  through  and  include  only  abso- 
lutely sound  skin.  If  the  latter  precaution  be 
neglected,  disease  is  very  liable  to  recur  in  the  scar 
or  flaps.    First,  tlie  tumour  is  turned  up  and  a  shallow 


Fig.  (iSi.— Rubber  cord  iu  position. 

transverse  cut  is  drawn  in  sound  skin  across  the  peri- 
neum in  front  of  the  anus.  The  tumour  bein<j  alloM'ed 
to  fall  down,  a  similar  sliallow  cut  is  made  across  the 
jjubes.  The  corresponding  extremities  of  these  two 
cuts  are  then  united  eitlier  by  a  straight  cut,  or,  if 
there  be  a  little  sound  skin  on  the  thigh  aspects  of 
the  tumour,  by  semilunar  incisions. 

Assistants  then  firmly  draw  down  the  scrotum  as 
far  as  possible,  and  the  surgeon,  if  he  deem  it  desirable, 
applies  elastic  webbing  over  tlie  mass  so  as  to  expel 
the  blood  it  contains.  Next,  a  stout  rubber  cord  is 
■wound,  figure  of  8  fashion,  round  the  neck  of  the 
tumour,  well  above  the  guiding  incisions,  and  over 
the  pelvis,  and  firmly  secured  (McLeod)  (Fig.  G9).  Or 
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the  rubber  cord  is  wound  round  the  neck  of  the 
tumour  only,  being  kept  in  place  by  four  strips  of 
bandage  passing  under  the  cord,  one  on  each  side  of 
the  scrotum  before  and  behind,  and  firmly  tied  over 
another  strip  of  bandage  encircling  the  waist. 

The  testes  and  cord  are  first  dissected  out  through 
long  perpendicular  incisions  made  in  front,  the  remains 
of  the  gubernacula  testis  being  hooked  up  with  the 
linger  and  snipped  through  with  scissors.  The  channel 
of°the  prepuce  is  next  slit  up,  the  incision  being 
carried  up  to  the  pubic  limiting  mark.  The  penis  can 
then  be  shelled  out,  the  prepuce  being  first  cut  through 
around  the  corona  glandis.  If  lateral  flaps  can  be 
formed  of  sound  skin  they  are  then  dissected  up.  The 
perineal  and  pubic  incisions  are  now  deepened  smd, 
assistants  holding  the  testes  and  penis  well  out  of  the 
way,  the  neck  of  the  tumour  is  cut  through  close  to 
the  perineum  and  pubes.  Gaping  vessels  are  all  care- 
fully ligatured,  and  redundant  tunica  vaginalis — if 
hydroceles  be  present — excised.  The  rubber  cord  is 
then  removed. 

When  hsemorrhage  has  been  controlled,  the  pos- 
terior halves  of  the  flaps  are  brought  together  by 
sutures,  the  anterior  halves  being  united  over  the 
testes  to  the  pubic  cut.  The  penis  will  therefore 
emerge  from  the  point  where  the  horizontal  line  meets 
the  perpendicular  line  of  what  is  now  a  T-  or  Y-shaped 
wound.  If  no  flaps  have  been  made,  the  testes  may 
be  fixed  by  stitching  any  tag  of  tissue  connected  with 
them  to  the  perineum,  and  the  dimensions  of  the 
wound  reduced  as  much  as  possible  by  stitching  up 
the  corners  at  the  pubes  and  perineum. 

In  dressing  it  is  of  importance  that  the  raw  sur- 
I  faces  be  covered  by  some  aseptic  non  jibrous  protective 
— such  as  oiled  silk — before  the  antiseptic  dres.sing  is 
applied.  A  fibrous  dressing  next  the  raw  surfaces  is 
troublesome,  as  it  sticks  to  the  wound  and  is  painful 
and  difficult  to  remove.  The  dressing  should  be  mas- 
1  sive,  well  padded,  and  kept  in  place  by  an  eight-tailed 
bandage  secured  in  front  and  behind  to  a  strap  round 
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the  waist,  a  hole  being  cut  in  front  for  the  penis  to 
emerge.  The  large  wound  generally  does  well.  Skin 
grafting  should  be  practised  freely  and  early,  especially 
round  the  root  of  the  penis. 

Mortality  from  operation. — The  mortality  from 
these  formidable-looking  operations,  if  they  are  care- 
fully done,  is  small,  and  need  not  exceed  5  per  cent. 
The  results  are  very  satisfactory,  as  a  rule,  the 
functions  of  the  organs  being  retained  or  restored. 

Elephantiasis  of  the  arms. — This  is  com- 
paratively rare.  Allowing  for  the  differences  between 
the  upper  and  lower  extremities  as  regards  gravi- 
tation of  fluids,  the  symptoms  and  pathology  of 
elephantiasis  of  the  arm  are  the  same  as  those  of 
elephantiasis  of  tlie  legs.  Beyond  the  judicious 
employment  of  massage  and  elastic  bandaging,  little 
can  1)0  done  in  the  way  of  treatment. 

£ie|»iiaiitiasis  of  tiie  vulva  aii<l  luaniiiia;. 
— Elephantiasis  of  the  vulva  (Fig.  70)  and  mamm£e 
(Fig.  72)  is  still  rarer.  Where  growth  has  be- 
come inconveniently  large  the  diseased  tissues  should 
be  removed.  Instances  are  on  record  in  which  the 
integuments  of  the  mammas  have  become  so  thickened, 
heavy  and  elongated,  that  the  organ  has  descended  to 
the  pubes  and  even  to  the  knee.  One  such  tumour 
weighed  twenty-one  pounds  after  removal.  Tumours 
of  the  labia  or  of  the  clitoris,  similarly,  may  attain  a 
great  size — eight  or  ten  pounds,  or  even  more. 

Elephantiasis  of  limited  skin  areas. — Dr. 
Corney,  of  Fiji  {Lancet,  April  6th,  1889),  states  that 
pedunculated  elephantoid  tumours,  springing  from  the 
groin  or  from  the  anterior  surface  of  the  thigh,  are 
not  uncommon  in  Fiji.  One  such  tumour  which  he 
removed  weighed  twenty  pounds.  Dr.  Daniels  {Brit. 
Guiana  Med.  Ann.,  1896)  has  seen,  both  in  Fiji  and  in 
Demerara,  several  cases  of  this  description.  (Fig.  71.) 
Dr.  Silcock  {Indian  Med.  Gaz.,  July,  1895)  de- 
scribes a  pedunculated  tumour  of  this  nature  which 
he  removed  from  the  neck  of  an  East  Indian,  and 
which  weighed,  after  removal,  thirty  pounds.    I  have 
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Fio.  70.— Elephantiasis  ok  vulva. 
(From  o  photofjrajoh  hy  Dr.  Walter  II.  B.  Macdonald.) 
I  I 
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often  seen  limited  areas  of  elephantoicl  thickening  of 
the  skin,  particularly  on  the  thighs.  These  conditions 
are  easily  dealt  with  by  simple  operations. 

Chylous  dropsy  of  the  tunica  vaginalis, 
and  of  the  peritoneum;  chylous  diarrhflca.— 
Chylous  dropsy  of  the  tunica  vaginalis  is  not  an 


Fio  71.— Pedunculated  groin  klephantiasis. 
(From  a  photograph  by  Dr.  Daniels,  Demerara.) 


nnusufil  occurrence  in  the  tropics.  A  fluctuating 
.swelling  of  the  tunica  A^aginalis,  which  does  not 
transmit  light,  and  which  is  associated  possibly  with 
lymph  scrotum,  with  varicose  groin  glands,  with  chy- 
luria,  or  with  filariai  in  the  blood,  would  suggest  a 
diagnosis  of  this  condition.  These  collections  of 
chylous  fluid  in  the  tunica  vaginalis  generally  contain 
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enormous  numbers  of  filaria  embryos.  They  may 
be  treated  as  ordinary  hydroceles,  either  by  aseptic 
incision  or  by  injection. 

Filarial  orchitis  with  effusion  into  the  tunica 
vaginalis,  according  to  Maitland  is  best  treated  by 
incision  of  the  tunica  vaginalis,  turning  out  any  clot 
that  may  be  found  in  the  sac,  and  stuffing  the  latter 
with  iodoform  gauze.  This  procedure,  he  says,  gives 
immediate  relief. 

Chylous  dropsy  of  the  peritoneum,  and  chylous 
diarrhoea  of  filarial  origin  are  very  rare. 

Prophylaxis  of  filarial  disease  The  pre- 
vention of  filarial  disease  resolves  itself  into  pro- 
tection from  mosquito  bites  and  securing  a  water 
supply  uncontaminated  by  these  insects.  With  this 
in  view,  unprotected  wells,  tanks,  or  stagnant  pools 
must  not  be  permitted  in  the  neighbourhood  of 
dwelling-houses  or  used  as  sources  of  drinking  water; 
tanks  and  buckets  for  storing  domestic  water  (the 
influence  of  these  in  spreading  filarial  disease  has 
been  ably  demonstrated  by  Daniels  in  Demerara,  loc. 
cit.)  should  be  covered  with  fine  wire  netting,  or 
regularly  emptied  and  cleaned  every  three  or  four 
days.  Water  that  is  not  absolutely  beyond  suspicion 
should  be  boiled  or  filtered. 

The  subjects  of  filariasis  should  be  regarded  as 
dangers  to  themselves  and  to  the  community,  and  be 
compelled  to  sleep  under  mosquito  nets. 

FILARIA  DIURNA.   (Fig.  51,  h.) 

I  have  twice  encountered  in  negroes  a  blood 
worm  with  the  same  dimensions  and  anatomical 
chai'acters,  so  far  as  these  have  been  made  out,  as 
F,  nocturna,  but  differing  from  this  latter  parasite 
inasmuch  as  it  comes  into  the  blood  during  the  da}'^ 
and  disappears  from  it  during  the  night.  One  of  these 
patients  came  from  Old  Calabar,  the  other  from  the 
Congo.  The  periodicity  observed  by  the  parasite  was 
thoroughly  made  out  by  prolonged  observation  in  one 
of  the  cases.    As  the  man  was  in  good  health  at  the 
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time,  and  was  observing  ordinary  habits  as  regaixls 
the  hours  of  sleeping  and  waking,  there  can  be  little 
doubt  that  the  parasite  was  not  F.  nocturna.  Some 
years  previously  this  patient  had  a  F.  loa  in  one  of 
his  eyes ;  it  is  just  possible,  therefore,  that  F.  diurna, 
as  I  name  this  blood  worm,  is  the  embryonic  form  of 
the  sexually  mature  F.  loa  (p.  559).  This  is  merely 
a  conjecture.  I  have  no  further  observations  to 
support  it ;  indeed,  the  negative  results  as  far  as 
finding  embryo  filarife  in  the  blood  in  four  cases  of 
F.  loa  which  I  have  examined,  are  against  it. 

Nothing  is  knowti  about  its  life-history,  or  patho- 
loo;ical  significance.  From  recent  observations  I 
believe  it  to  be  very  common  (1  in  4)  in  certain 
districts  on  the  lower  Niger,  where  it  seems  to  take 
the  place  among  the  natives  that  F.  perstans  holds 
among  the  Congo  negroes. 

PILARIA  DEMARQUAII.    (Fig.  51,  c.) 

In  examining  blood  sent  me  by  Dr.  Newsam 
from  natives  of  St.  Vincent,  West  Indies,  I  found 
this  blood  worm  in  several  individuals — in  10  out  of 
152  examined.  It  resembles  F.  nocturna  and  F.  diurna 
so  far  as  shape  is  concerned,  but  differs  from  them 
in  size.  I  have  had  no  opportunity  of  making  trust- 
worthy measurements  of  living  specimens  in  suitably 
prepared  slides,  but,  judging  from  rough  preparations, 
F.  demarquaii  appears  to  be  rather  more  than  half 
the  size  of  F.  nocturna  and  F.  diurna.  It  is  sharp- 
tailed  like  these,  but,  in  addition  to  the  size,  it  differs 
from  them  inasmuch  as  it  observes  no  periodicity, 
being  present  in  the  peripheral  circulation  both  by 
day  and  by  night,  and,  also,  in  not  being  enclosed 
in  a  sheath.  Nothing  is  known  of  its  life-histoiy, 
minute  anatomy,  or  pathological  bearings.  Possibly 
it  is  the  embryonic  form  of  F.  magalhdesi — also  a 
tropical  American  blood  parasite. 

I  have  recently  met  with,  apparently,  the  same 
parasite  in  the  blood  of  natives  of  St.  Lucia,  W.I., 
where  Dr.  Galgey  lias  still  more  recently  shown  that 
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either  it,  or  a  similar  blood  worm,  is  very  common. 
It  is  quite  possible  that  the  sharp-tailed  filaria  {F. 
ozzardi)  of  British  Guiana  is  the  same  species. 

I  have  also  found  a  minute,  non-sheathed,  sharp- 
tailed  embryo  filaria  in  the  blood  of  natives  of  New 
Guinea,  likewise  closely  resembling  F.  demarquaii. 
Whether  these  various  embryos  belong  to  one  or  to 
several  species  it  is  impossible  to  decide  until  the 
parental  forms  of  each  have  been  discovered  and 
compared. 

FILARIA  OZZARDI.    (Pig.  51,  t?.) 

Some  time  ago  I  received  from  Dr.  Ozzard,  of  the 
Colonial  Medical  Service,  British  Guiana,  a  number 
of  blood  films  prepared  from  aboriginal  Carib  Indians 
inhabiting  the  back-country  of  that  colony.  Althougli 
the  negroes  and  other  inhabitants  of  the  littoral 
and  settled  districts  of  British  Guiana  ai-e  very  sub- 
ject to  F.  noctnrna  and  to  elephantiasis,  in  none  of 
the  considerable  number  of  slides  of  Carib  blood 
from  time  to  time  received  from  Dr.  Ozzard  and 
Dr.  Daniels  have  I  once  encountered  F.  nocturna. 
Dr.  Daniels  records  an  identical  experience.    I  am 
assured  by  Dr.  Ozzard  that  elephantiasis  is  unknown 
amongst  these  people.    On  examining  the  blood  slides 
referred  to,  I  discovered  certain  nematode  embryos 
with  characters  so  peculiar  that  I  suspected  they 
represented  at  least  one  new  species  of  blood  worm, 
which  I  called,  provisionally,  F.  ozzardi.    At  least 
half  of  the  slides  examined  contained  these  parasites, 
some  slides  only  one  or  two,  other  slides  as  many  as 
forty  or  fifty.    In  size  and  shape  five  out  of  six  of  the 
embryos  resembled  very  closely  F.  perslmis  (p.  536) 
— that  is  to  say,  they  were  blunt- tailed,  had  no  sheath, 
and  were  very  minute  (-173  to  -240  mm.  by  -0043  to 
•005  mm.,  Daniels).    But  along  with  the  blunt-tailed 
filariie  and  on  the  same  slides  there  occurred  a  sharp- 
tailed  form,  also  very  minute,  and  resembling  F. 
de)i)nrquaii.     There  were  about  five  blunt-tailed  para- 
sites to  every  sharp-tailed  parasite.    Drs.  Ozzard  and 
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Daniels  {Brit.  Guiana  Med.  Ann.,  1897)  confirmed 
this  discovery.  Both  of  these  observers  have  had 
abundant  opportunity  of  examining  tliese  filarije  alive. 
They  found  that  the  sharp-tailed  and  the  blunt-tailed 
worms  behave  in  fresh  blood  on  the  microscope  slide 
much  in  the  same  way  that  F.  perstans  (p.  537)  does  ; 
that  is,  they  wriggle  about  very  actively,  at  the 
same  time  retracting,  elongating,  and  locomoting  in 
the  blood. 

Parental  form. — For  a  time  the  relationship  of 
these  embryo  filarise,  both  to  each  other  and  to  F. 
demarquaii,  remained  undetermined.  Recently  Dr. 
Daniels  found  parental  filarise — male  and  female — at 
the  post-moi-iem  examination  of  two  Demerara  Indians 
whose  blood,  during  life,  contained  both  blunt-  and 
sharp-tailed  embryos.   The  mature  worms,  apparently 


TABLE. 

Filaria 
bancrofti. 

Filaria  perstans. 

Filaria 
ozzardi. 

Length   

Greatest  thickness 

Diameter  of  head  

Diameter  of  neck  

Distance  from  head — 

(1)  Of  vaginal  outlet  ... 

(2)  Of  ovarian  opening  ... 
Distance  fionr  tail  of  anal 

papilla   

Termination  of  tail 

Mm. 

85  to  90 
0-20  to  0-26 
0-055 
0-049 

0-710 
0-920 

0-225 
Bluut,  cir- 
cular, not 
bulbous. 

Mm. 

70  to  80 
0-120 
0-070 
0-054 

0-600 

? 

0-145 
Slightly  bulbous  ; 
covered  by  thick- 
ened cuticle  pro- 
longed into  two 
triangular  appen- 
dages. 

Mm. 

81 
0-210 
0-050 
0  039 

0-710 
0-850 

0-230 
Bulbous 
cuticle  not 
thickened. 

numerous,  were  about  three  inches  in  length  and  very 
slender — about  one-third  the  diameter  of  F.  bancrofti. 
They  were,  therefore,  not  F.  mayalhdesi  (p.  538). 
The  head  was  somewhat  club-shaped  and  showed  no 
papillfe.  Tlie  tail  of  the  male  was  much  coiled  and 
carried  at  least  one  long  protruding  spicule.  These 
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worms  were  found  in  one  case  in  the  mesentery  and  in 
the  fat  at  the  base  of  the  mesentery;  in  the  other  "not 
only  in  mesentery  and  abdominal  fat,  but  also  in  the 
subpericardial  fat."  The  embryos  in  utero,  Dr.  Daniels 
stated,  were  all  blunt-tailed.  I  had  an  opportunity  of 
comparing  these  worms  with  unquestionable  parental 
F.  Persians.  I  found  them  to  be  identical.  The 
peculiar  bifid  arrangement  of  the  termination  of  the 
tail  was  quite  characteristic  of  that  parasite  (p.  537). 

Later,  Dr.  Daniels  {Brit.  Med.  Journ.,  June  17th, 
1899)  found  at  the  post-mortern  examination  of  a 
third  aboriginal  in  whose  blood  both  the  blunt-tailed 
(F.  perstans)  and  the  sharp-tailed  filarife  had  been 
found  (and  no  others)  a  few  adult  F.  perstans  and,  in 
addition,  a  female  and  portion  of  a  male  worm  of 
quite  a  different  species — presumably  the  parental 
form  of  the  sharp-tailed  embryo.  The  two  latter 
parental  worms  lay  close  together  and  were  believed 
to  have  been  located  in  the  sub-peritoneal  connective 
tissues  in  the  anterior  abdominal  wall.  Except  in  the 
matter  of  the  caudal  extremity,  which  was  bulbous, 
in  size  and  structure  they  closely  resembled  F. 
hancrofti.  Dr.  Daniels  has  drawn  up  the  table  (on 
p.  535)  of  the  leading  dimensions  of  the  three  species 
— F.  hancrofti,  F.  j)erstans,  and  of  this  possibly  new 
filaria  for  which  I  propose  to  retain  provisionally  the 
name  F.  ozzardi. 

FILABIA  PERSTANS.     (Fig.  51,  e.) 

Geographical  range. — This  parasite  is  very  common 
in  the  blood  of  the  natives  of  large  districts  in  West 
Africa.  I  have  found  it  in  natives  from  Old  Calabar 
and  from  the  basin  of  the  Congo — both  in  the  coast 
negroes  and  in  those  from  the  interior.  Daniels  in- 
forms me  that  he  has  found  it  in  a  native  of  British 
Central  Africa  residing  on  the  east  side  of  Lake 
Nyassa.  In  many  parts  of  the  endemic  districts 
it  occurs  in  about  half  the  population.  Prof. 
Firket,  of  Li^ge,  has  confirmed  this  observation  as 
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regards  the  Congo  district.  Sometimes  it  occurs 
along  with  F.  diiorna  and  F.  nocturna  in  the 
same  individual.  I  have  never  found  it  in  West 
Indian  negroes,  nor,  in  fact,  in  natives  of  any  country 
except  West  tropical  Africa,  and  in  the  aborigines  of 
Demerara.  I  have  twice  found  it  in  Europeans  who 
had  resided  on  the  Congo. 

Its  characters. —  Filaria  perstans  observes  no 
periodicity,  being  present  in  the  blood  both  by  day 
and  by  night.  In  this  respect  it  resembles  F. 
demarquaii  and  F.  ozzardi  ;  and,  like  these,  in  size, 
shape,  and  anatomical  detail  differs  very  materially 
from  F.  nocturna  and  F.  diurna. 

The  embryo  in  the  blood  measures,  on  an  average, 
yfg-  inch  in  length  by  -^^-^o  "^^^^i  breadth  ;  but, 
as  it  possesses  to  a  remarkable  degree  the  power  to 
elongate  and  to  shorten  itself,  these  measurements  do 
not  always  apply.  On  the  whole,  however,  it  is 
manifestly  much  smaller  than  F.  nocturna  and 
F.  diurna.  It  is  further  distinguished  from  these 
filaria3  by  the  entire  absence  of  a  sheath,  and  by  the 
characters  of  its  caudal  end,  which  is  invariably 
truncated  and  abruptly  rounded  off.  The  taper 
terminating  in  the  tail  extends  through  quite  two- 
thirds  of  the  entire  length  of  the  animal.  Further, 
if  the  head  be  carefully  observed  with  a  high  power, 
a  fang  can  generally  be  easily  seen — much  more  easily 
than  the  corresponding  structure  in  F.  nocturna — 
in  constant  play,  shot  out  and  retracted.  From 
indications  in  stained  specimens  I  judge  that  it 
possesses  a  V-  and  a  tail-spot ;  this  point,  however,  I 
have  not  carefully  studied.  No  hooked  cephalic  pre- 
puce can  be  made  out.  Its  movements  also  differ  from 
those  of  F.  nocturna,  for  it  not  only  wriggles  about, 
just  as  that  parasite  does,  but  it  indulges  from  time 
to  time  in  long  excursions  through  the  blood,  moving 
freely  all  over  the  slide,  locomoting  in  fact  very  much 
in  the  same  way  as  F.  nocturna  does  in  the  mosquito's 
stomach  after  it  has  cast  its  sheath. 

Parental  form. — The  parental  form,  discovered  by 
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Daniels  in  Demerara  Indians,  and  subsequently 
Identified  by  myself  as  that  of  F.  persta.is,  like  F 
bancrofti,  is  a  long,  cylindrical,  filiform  nematode  of 
the  dimensions  given  in  the  foregoing  table  (p.  535) 
ihe  body  is  smooth,  without  markings,  the  mouth 
simple  and  unarmed.  The  tail  in  both  sexes  is 
peculiar  and  characteristic  ;  it  is  incurvated,  and  the 

chitinous  covering  at 
the  extreme  tip  is 
split  up  as  it  were 
into  two  minute  tri- 
angular appendages, 
giving  it  a  mitred 
appearance  (Fig.  73). 
The  male  is  smaller 
than  the  female,  but 
the  specimens  hither- 
to obtained  did  not 
permit  of  accurate  ob- 
servation on  spicules 
and  papillae.  It  is 
open  to  question  if 
the  latter  are  present. 
So  far  the  parental 
forms  have  been  found 
73.— Tail  of  acUilt  Kfaria  jiej-sjfMis.     in     the  Connective 

tissues  at  the  root  of 
the  mesentery,  behind  the  abdominal  aorta,  and 
beneath  the  pericardium. 

Pathology. — What  pathological  rdle  F.  per^tans 
may  play  is  still  uncertain.  '  I  have  conjectured,  for 
reasons  stated  elsewhere  (p.  286),  that  it  may  in  some 
way  be  the  cause  of  negro  lethargy  and  of  one  of  the 
forms  of  African  craw-craw  (p.  563). 


FILAUIA  MAGALHAESI. 

Professor  Magalhaes  describes  {Rev.  des  Cursos 
theoricos  e  prat,  da  Fac.  de  Med.  de  Ji.  de  Janeiro, 
No.  3,  An.  ITT.,  1886)  two  sexually  mature  filarial 
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hsematozoa,  male  and  female,  which  were  found  lying 
in  the  left  ventricle  of  the  heart  of  a  child  that  died 
in  Rio  de  Janeiro.  No  information  was  received  as 
to  the  nature  of  the  disease  of  which  the  child  died, 
nor  had  any  examination  of  the  blood  been  made 
during  life.  The  parasites  were  cylindrical,  capillary, 
opalescent,  white,  iiniform  in  thickness  except  where 
the  body  tapered  towards  the  tail  and  at  the  club- 
shaped  oral  end.  The  mouth  was  simple,  circular, 
unarmed ;  the  cuticle  marked  with  fine  transparent 
striations.  The  female  worm  measured  155  mm.  in 
length  by  0-7  mm.  in  diameter,  the  male  83  mm.  in 
length  by  0-4  mm.  in  diameter.  The  tail  of  the  latter 
was  provided  with  four  pairs  of  pre-anal  and  four  pairs 
of  post-anal  papilla;,  and  two  spicules.  Manifestly  this 
parasite  is  specifically  distinct  from  F.  hancrofti. 
The  fact  that  it  occurred  in  the  Western  hemisphere 
would  suggest  the  possibility  that  it  may  be  the 
parental  form  either  of  F.  demarquaii  or  of  F,  ozzardi. 
Nothing  is  known  of  its  life-history,  nor  of  the 
associated  pathology. 
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CHAPTER  XXXIV. 

ENDEMIC  HEMATURIA  (bILHARZIA  DISEASE). 

Definition. — A  form  of  hsematuria  caused  by 
Bilharzia  hmmatobia  {Distomum  hcematobium),  and 
characterised  by  the  presence  of  the  ova  of  that 
parasite  in  the  urine. 

Hi$«tory  and  g:eo§rrai>liical  distribution.— 
The  frequency  of  hjematuria  in  the  natives  of  Egypt, 
and  in  visitors  to  that  country,  has  long  been  re- 
marked. The  explanation  of  this  peculiar  circum- 
stance was  supplied  by  Bilharz  who,  in  1851,  dis- 
covered the  cause  in  a  peculiar  trematode,  subsequently 
named  by  Cobbold,  in  honour  of  its  discoverer, 
Bilharzia  haamatobia. 

So  far  as  known,  with  the  exception  of  Meso- 
potamia (Sturrock,  Brit.  Med.  Journ.,  Dec.  2nd, 
1899),  and  possibly  of  Arabia,  this  parasite  is 
limited  to  Africa  and  its  island  dependencies.  Dr. 
John  Harley  discovered,  in  18G4,  the  characteristic  ova 
in  cases  of  hajmaturia  from  Natal.  It  has  many  times 
been  found  in  jsatients  from  Mauritius.  It  has  been 
found  on  the  Gold  Coast,  in  Tunis,  and  it  probably 
exists  in  many  other  parts  of  Africa,  more  particu- 
larly along  the  eastern  side  of  the  continent.  Egypt, 
however,  is  its  favourite  haunt ;  there,  judging  from 
Bilharz's,  Griesinger's,  and  Sonsino's  post-moriem 
records,  it  is  present  in  quite  one-half  of  the  pojiula- 
tion. 

ilEItioiogy. — The  parasite  (Fig.  Bilharzia 
hcemaiobia  belongs  to  the  Distomida  ;  but,  unlike  the 
majority  of  distomes,  which  are  nearly  all  of  them  her- 
maphrodite, bilharzia  presents  the  peculiarity  of  being 
bisexual.    The  male  is  white,  cylindroid,  measuring 
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15  mm.  in  length  by  1  mm.  in  breadth.  It  possesses 
an  oral  and  a  ventral  sucker  placed  close  together. 
The  cylindrical  appearance  of  the  worm  is  produced 
by  the  ventral  infolding  of  the  two  sides  of  what 
would  otherwise  be  a  flat  body.  By  this  infolding  a 
gynfecophoric  canal  isformed, 
in  which  the  female  can  be 
partially  enclosed.  The 
female  is  rather  darker  in 
colour  than  the  male,  con- 
siderably longer  (20mm.), 
more  filiform,  her  middle 
being  embraced  during  coitus 
by  the  gynpecophoric  canal 
referred  to,  whilsther  anterior 
and  posterior  portions  re- 
main free.  The  genital  open- 
ings of  the  sexes  face  each 
other,  and  are  placed  im- 
mediately posterior  to  the 
ventral  sucker. 

These  parasites  are  found 
in  the  blood  of  the  portal 
vein,  in  its  mesenteric  and 
splenic  branches,  and  in  the 
vesical,  uterine,  and  hjemor- 
rhoidal  veins.  They  have 
also  been  found  in  the  vena 
cava ;  Sonsino  considers  that, 
if  searched  for,  they  would 
probably  be  found  elsewhere  in  the  circulation.  Their 
numbers  vary  considerably.  Sonsino  reports  finding 
in  one  case  forty  ;  in  another  case  Kartulis  found 
300  in  the  portal  vein  and  its  branches. 

The  ovum  (Fig.  75). — On  microscopical  examina- 
tion the  uterus  of  the  female  bilharzia  is  found  to  be 
stuffed  with  ova  of  a  peculiar  and  characteristic  shape. 
They  are  oval,  each  egg  on  an  average  measuring 
about  0-16  mm.  in  length  by  0-06  mm.  in  breadth,  one 
end  of  the  ovum  being  provided  with  a  short,  stout, 


Fig.  74. — Bilharzia  hcematohia, 
male  and  female,  the  latter  in 
tlie  gynaiooplioric  canal  of  tlie 
former.    (After  Leuclcart.) 
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and  very  definite  spine.  In  certain  instances,  hero- 
after  to  be  mentioned,  this  .spine  is  not  terminal  but 
is  placed  laterally. 

The  exact  nature  of  the  process  by  which  the 
ova  leave  the  body  of  the  human  host  has  not  been 
satisfactorily  explained.  Appa- 
rently, the  female  worm  migrates 
from  time  to  time  from  the  larger 
veins  to  their  smaller  radicles, 
and  in  these  deposits  her  ova. 
The  walls  of  the  bladder  and 
rectum  are  the  favourite  situations 
5.-0va  of  Biihaizia.  for  this  purpose.  Afterwards  the 
eggs  are  somehow  carried,  possibly 
aided  by  the  spine  with  which  they  are  provided, 
towards  the  sui-face  of  the  mucous  membrane,  and 
then,  falling  into  the  lumen  of  the  bowel  or  into  the 
bladder,  are  voided  in  the  faeces  or  urine,  a  certain 
amount  of  blood  escaping  at  the  same  time. 

The  free  embryo  (Fig.  76). — In  newly  voided  ui'ine 
the  ovum  presents  a  somewhat  brownish  appearance, 
and  generally  contains  a  ciliated  em- 
bryo. After  a  time  the  embryo  may 
escape  through  a  longitudinal  rupture 
in  the  shell.  It  then  swims  about; 
but,  unless  supplied  with  fresh  water, 
soon  perishes.  ]f  the  urine  be  freely 
diluted  with  water,  the  embryo  not 
only  escapes  more  quickly  from  the 
shell  but  also  continues  to  live,  swim- 
ming and  gyrating  very  actively  for 
a  considerable  time.      While  swim- 


Fig.  76. — Free  em- 
bryo of  Billiarzia. 


ming,  the  body  of  the  little  animal 
undergoes 


many  changes  of  shape. 
For  the  most  part,  when  advancing, 
it  is  oblong,  tapering  somewhat  posteriorly  ;  when 
more  stationary  it  tends  to  assume  a  spherical  form. 
It  moves  by  means  of  the  cilia  which,  with  the 
exception  of  the  minute  papillary  beak,  thickly  cover 
the  entire  body.    On  carefully  examining  the  em- 
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biyo,  a  canal  may  be  ti'aced  from  tlie  beak  into  what 
looks  like  a  rudimentary  stomach  ;  on  botli  sides  of 
this  two  much  smaller  gland-like  organs  can  be  seen, 
fiom  each  of  which  a  delicate  tube  passes  forward 
and  opens,  apparently,  somewhere  in  the  neighbour- 
hood of  the  beak.  The  bulk  of  the  embryo  is  occupied 
by  a  number  of  sarcode  globules.  A  careful  descrip- 
tion of  the  embryo  is  given  by  Dr.  G.  S.  Brock  in  the 
Lancet  of  Sept.  9th,  1893,  p.  625,  to  which  the  reader 
is  referred  for  further  details. 

Life-history. — Beyond  its  first  stage  of  free-swim- 
ming ciliated  embryo  the  extracorporeal  life  of 
bilharzia  is  quite  unknown,  notwithstanding  the 
many  attempts  that  have  been  made  to  trace  its 
future  progress.  Sonsino  believed  at  one  time  that 
he  had  discovered  its  intermediate  host  in  a  fresh- 
water arthropode  ;  this  view  he  afterwards  abandoned. 
Judging  from  analogy,  the  embrj^o  bilharzia  probably 
passes  into  the  body  of  some  fresh-water  mollusc,  into 
some  crustacean,  or  into  some  larval  arthropode ; 
there,  it  is  conjectured,  it  undergoes  the  developmental 
change.s'  into  redia  and  cercaria  usually  exhibited  by 
the  distomes.  Later,  it  probably  becomes  encysted 
and  then,  either  free  or  still  in  the  body  of  the  inter- 
mediate host,  it  gains  access  to  man  in  drinking  water 
and  so,  through  the  stomach,  passes  to  the  veins  of  the 
portal  system. 

Symptoms — The  symptoms  produced  by  bil- 
harzia vary  in  degree  within  very  wide  limits.  Some- 
times the  patient  experiences  no  trouble  whatever  ; 
in  other  instances  the  suffering  is  very  great.  In- 
directly, from  the  serious  nature  of  the  lesions  of  the 
urinary  organs  to  which  it  may  give  rise,  bilharzia  is 
not  an  infrequent  cause  of  death. 

The  most  characteristic  symptom  of  its  presence 
in  the  wall  of  the  bladder  is  the  passage  of  blood  at 
the  end  of  micturition,  with  or  without  a  sense  of 
urinary  irritation.  The  amount  of  blood  so  passed 
varies  from  a  few  drops  of  slightly  tinged  urine,  to  a 
considerable  quantity  of  pure  blood.    The  quantity  of 
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blood  passed  and  the  degree  of  irritation  are  increased 
by  exercise,  by  dietetic  indiscretions,  and  by  all  such 
causes  as  are  calculated  to  aggravate  cystitis.  As  a 
rule,  it  is  only  the  last  few  drops  of  urine  that  contain 
blood ;  sometimes,  however,  the  haemorrhage  is  more 
extensive,  and  then  the  entire  bulk  of  the  urine  may 
be  blood  tinged.    Occasionally,  clots  even  are  passed. 

If  in  a  case  of  moderate  bilharzia  infection  the 
urine  be  ]3assed  into  a  glass  and  held  up  to  the  light, 
minute  flocculi,  or  coiled-up  mucoid-looking  threads  will 
be  seen  floating  about  in  the  fluid.  If  it  be  allowed 
to  stand,  the  flocculi,  and  perhaps  minute  clots,  will 
subside  to  the  bottom  of  the  vessel ;  these,  on  being 
taken  up  with  a  pipette  and  placed  under  the  micro- 
scope, will  be  found  to  contain,  besides  blood  corpuscles 
and  the  usual  catarrhal  products,  large  numbers  of  the 
characteristic  spined  ova. 

In  doubtful  cases,  where  ova  are  few,  the  best  way 
to  find  them  is  to  get  the  patient  to  empty  the  bladder 
and  to  catch  in  a  watch-glass  the  last  few  drops  of 
urine  which  can  be  forced  out  by  straining  ;  these  in- 
variably contain  ova.  A  low  power  of  the  microscope 
suffices  and  is  best  for  diagnosis. 

Endemic  hsematuria  lasts  for  months  or  years. 
Recovery  is  rarely  complete.  In  ordinary  cases,  pro- 
vided no  reinfection  take  place,  the  htematuria  tends 
to  decrease,  although  ova  may  continue  for  years  to 
be  found  in  the  last  few  drops  of  urine  passed.  In 
severe  cases,  sooner  or  later,  signs  of  cystitis  super- 
vene and  give  rise  to  a  great  deal  of  suffering.  Not 
infrequently  the  ova  become  the  nuclei  for  stone,  and 
then  symptoms  of  urinary  calculus  are  superadded. 
Sometimes  the  pathological  changes  induced  by  the 
presence  of  the  parasite  in  the  bladder  lead  to  the 
development  of  new  growth,  in  which  event  the 
symptoms  become  more  urgent  and  the  htematuria 
peiliaps  excessive.  Hypertrophy,  contraction,  or  even 
dilatation  of  the  bladder,  are  not  unusual.  Besides  the 
bladder  symptoms  there  may  be  signs  of  prostatic 
disease,  or  of  disease  of  the  vesiculte  seminales  causing 
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spermaton-hooa.  In  tlie  latter  case,  ova  may  be  de- 
tected in  the  semen.  In  other  instances  the  ureters 
and  kidneys  become  involved,  and  grave  disease  of 
these  organs  ultimately  ensues.  In  consequence  of  the 
suffering  which  these  aggravated  forms  of  infection 
produce,  the  patients  become  anajmic,  wasted,  debili- 
tated, and  a  ready  prey  to  intercurrent  disease. 

When  the  rectum  is  involved  dysenteric-like 
symptoms  may  supervene,  mucus  with  blood  being 
passed  from  time  to  time,  the  stools  becoming  frequent 
and  their  passage  being  attended  with  tenesmus.  In 
such  cases  small,  soft  growths  are  to  be  felt  inside  the 
.sphincter  ani.  On  removing  one  of  these  and  break- 
ing it  up  with  needles,  the  .spined  ova  can  be  readily 
made  out  in  the  debris. 

In  the  female,  vaginitis  and  cervicitis  have  been 
known  to  be  produced  by  this  parasite.  The  ova  have 
also  been  found  in  the  liver  and  in  the  lungs;  so 
far  as  known,  their  presence  in  the  latter  organs  gives 
rise  to  no  active  symptoms. 

Pathological  anatomy — The  character  of  the 
changes  brought  about  by  bilharzia  varies  very  much 
according  to  the  degree  and  the  duration  of  the 
infection.  In  almost  every  case  the  walls  of  the 
urinary  bladder  are  early  affected.  All  that  may  be 
appai-ent  to  the  naked  eye  at  this  stage  of  the  disease 
is  a  certain  amount  of  injection  of  the  small  vessels 
of  the  mucosa  vesica,  and,  according  to  Sonsino, 
certain  exceedingly  minute  vesicular  or  papular  eleva- 
tions of  the  surface  of  this  membrane.  When  these 
minute  elevations  are  examined  microscopically  they 
arc  found  to  contain  ova.  Ova  are  also  to  be  found 
in  the  dilated  minute  blood-vessels.  Later,  especially 
in  the  trigone  of  the  bladder,  there  are  found  rounded 
patches  of  inflammatory  thickening  which  project 
somewhat,  arc  granulur  on  the  surface,  and  dense  in 
consistence;  on  section  they  creak  under  the  knife  as 
if  they  contained  gritty  particles.  It  is  evident  that 
these  elevated,  thickened  patches  are  the  result  of  an 
inflammatoiy  process  provoked  by  tlic  clusters  of  ova 
J  J 
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which  the  microseojie  revoals  scattered  throughout 
their  entire  extent.  The  ova  are  principally  deposited 
in  the  submucosa,  less  extensively  in  the  mucous 
membrane  itself,  still  less  abundantly  in  the  muscular 
walls  of  the  organ  or  in  its  subserous  connective  tissue. 
They  tend  to  occur  in  groups,  each  of  which  is  invested 
by  a  sort  of  connective-tissue  capsule  ;  or  they  may  be 
lying  in  small  blood-vessels  which  they  occlude.  Some 
ova  are  seen  to  have  undergone  calcification ;  others 
are  still  fresh,  either  segmenting,  or  already  containing 
a  ciliated  embryo.  On  the  surface  of  the  rounded 
patches  already  mentioned,  phospbatic  deposits,  also 
containing  ova,  are  not  uncommon  ;  sometimes  the 
patches  pi'esent  minute  sloughs.  In  addition  to  these 
indurated  patches,  various  forms  of  polypoid  excres- 
cence— sometimes  ulcerated — may  protrude  from  the 
mucous  surface  into  the  cavity  of  the  bladder. 
These  various  hyperplasise  frequently  contain  the  adult 
parasite  as  well  as  ova. 

In  addition  to  what  may  be  called  the  specific 
changes  in  the  mucosa,  the  muscular  coats  of  the 
bladder  are  generally  hypertrophied.  In  consequence 
of  this,  as  well  as  of  the  ingrowth  of  \T.llosities  and 
diflferent  forms  of  new  growth,  the  capacity  of  the 
organ  may  be  much  diminished.  Its  mucous  surface 
is  generally  coated  with  a  sanguineous  mucus  con- 
taining myriads  of  ova.  Gravel,  or  small  stones  are 
sometimes  found  either  embedded  in  lacunae  in  the 
hypertrophied  and  roughened  bladder  wall,  or  free  in 
the  cavity.  Not  infrequently  a  similar  hyperplasia 
occurs  in  the  ureters,  particularly  towards  their  lower 
ends.  In  rare  instances  the  pelvis  of  the  kidney 
itself  is  affected.  Obliteration  of  the  ureter,  both 
from  small  stones  and,  also,  from  thickening  of  the 
mucous  membrane,  has  sometimes  been  met  with;  this 
leads  to  dilatation  of  the  pelvis  and  atrophy  of  the 
parenchyma  of  the  kidney.  It  is  easy  to  understand 
how,  in  time,  these  changes  of  the  bladder  and  ureters 
may  give  rise  to  hydronephrosis,  pyelitis,  abscess  of 
the  kidney,  and  similar  secondary  affections. 
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Hyperplasia  from  billiarzia  infection  may  also 
occur  in  the  vesiculie  seminales,  in  the  walls  of  tlie 
vagina,  and  in  the  cervix  of  the  uterus,  leading  to 
corresponding  bloody,  ova-containing  discharges. 

In  bilharzia  disease,  as  regards  practical  im- 
portance, next  to  the  bladder  and  consequent  kidney 
affections  rank  the  changes  occurring  in  the  large 
intestine,  particularly  in  the  lower  part  of  the  rectum. 
In  this  situation  polypoid  growths,  apt  to  be  mistaken 
for  piles,  are  frequent.  Large  extravasations  of  blood 
under  the  mucous  coat  may  also  occur. 

Strange  to  say,  in  ova  found  in  the  bowel,  accoi'd- 
ing  to  Sonsino  and  Mackie,  the  spine  is  generally 
placed  laterally ;  whereas  in  ova  coming  from  the 
walls  of  the  bladder  the  spine  is  invariably  terminal. 
This  lateral  situation  of  the  spine  has  been  explained 
in  various  ways,  the  most  ])robable  suggestion  being 
that  it  is  a  consequence  of  the  compression  exercised 
by  the  muscular  coat  of  the  intestine  on  the  parent 
worm  while  the  ova  are  passing  the  shell  glands  ; 
the  relations  of  certain  of  the  reproductive  organs  of 
the  vvrorm  ai-e  supposed  to  be  altered  by  this  com- 
pression. 

It  may  be  mentioned  that  ova  in  small  numbers 
have  been  found  in  the  liver,  in  gall-stones,  in  the 
lungs,  in  the  heart,  and  in  the  kidneys.  We  have 
no  knowledge  of  any  definite  pathological  change 
entailed  by  their  presence  there. 

Diagnosis.— The  diagnosis  of  bilharzia  disease 
is  easy  ;  the  presence  of  ova  in  the  urine  is  decisive. 
In  countries  like  Egypt,  where  the  disease  must  often 
concur  with  chyluria,  with  stone,  with  vesical  tumour, 
with  gonorrhceal  cystitis,  and  with  pyelitis,  as  well  as 
with  prostatic  disease,  care  must  be  exercised  in  each 
particular  case  to  separate  the  special  factors  to  which 
the  different  symptoms  are  attributable.  Thus  in 
cliyluria  concurring  with  bilharzia  disease  there  will 
1)0  chyle  in  the  urine  in  addition  to  blood.  In  such  a 
combination  the  clot  which  forms  will  be  large,  will 
contain  oil  granules  and  globules  and,  very  probably, 
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Hlaria  embryos  in  addition  to  bilhai-zia  ova  ;  moreover, 
the  Hlaria  will  generally  be  detectable  in  the  finger 
blood  if  looked  for  at  night.  Stone  in  the  bladder, 
when  suspected,  has  to  be  searched  for  with  the  sound. 
In  gonorrhoea!  cystitis  the  history  of  gonorrhoea  will 
be  forthcoming.  In  prostatic  disease,  enlargement 
of  this  organ  may  be  made  out.  Difficulty  may 
sometimes  arise  when  ova  are  few  in  number,  or 
when  they  have  ceased  altogether  to  come  away  in 
consequence  of  the  death  of  the  parent  worms.  The 
mischief  wrought  by  the  parasite  remains,  although  the 
ova — the  most  certain  evidence  of  the  parasite's 
previous  presence — may  be  discharged  no  longer. 
But,  even  if  ova  ai-e  very  few,  they  may  still  be 
found  in  the  last  drop  or  two  of  urine  passed.  If 
they  are  no  longer  to  be  found  in  the  urine,  some- 
times, by  scratching  the  surface  of  the  bladder  with 
a  sound  and  examining  the  .shreds  of  mucus  so 
obtained,  a  few,  calcified  it  may  be,  but  presenting 
the  characteristic  spine,  may  be  seen  with  the  micro- 
scope. In  rectal  disease,  if  bilharzia  be  suspected,  the 
mucus  and  the  fajces,  or,  failing  these,  one  of  the 
polypoid  growths  after  removal  by  finger  or  forceps, 
as  well  as  the  urine,  should  be  examined  for  ova. 

Prognosis.— An  important  element  to  be  con- 
sidered in  venturing  on  a  prognosis  is  the  long  life  of 
the  parasite.  Sonsino  mentions  a  case  in  which  living 
ova  were  still  being  passed  nine  years  after  their  first 
appeai-ance,  and  after  all  chance  of  I'einfection  had 
ceased.  Another  important  element  in  prognosis  is 
the  degree  of  infection  ;  the  greater  the  number  of 
worms  the  more  severe  and  the  more  extensive  the 
disease  they  pi'oduce.  As  with  filarial  infection,  the 
greater  the  number  of  cases  in  a  district  the  greater 
will  be  the  probability  of  severe  Infections  being  met 
with.  The  j^rognosis  is  practically  that  of  a  chronic 
cystitis  depending  on  an  irremediable,  but  not  in 
itself  fatal,  cause.  Much  suffering  may  often  be 
looked  for  and,  as  a  consequence,  anaimia  and  de- 
bility ;  possibly  calculus  may  be  formed  ;  possibly 
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grave  renal  disease  may  ensue.  In  the  milder 
degrees  of  infection,  which  fortunately  are  the  com- 
monest, the  patient  seems  to  be  in  no  way  incon- 
venienced by  the  parasite,  and  generally  escapes  all 
serious  consequences.  In  any  case,  mild  or  severe, 
there  may  be  attacks  of  hsematuria  from  time  to  time  ; 
as  a  rule,  the  quantity  of  blood  lost  is  insignificant. 

Treatment.— Our  knowledge  of  the  situations 
occupied  by  the  parasite  indicates  the  futility  of 
attempting  a  radical  cure  by  means  of  poisonous 
substances,  whether  introduced  by  the  bladder,  by 
the  rectum,  or  by  the  stomach.  As  yet  we  know  of 
no  direct,  or  other,  means  by  which  the  bilharzia  can 
be  destroyed.  Harm  only  can  result  from  attempts 
at  a  radical  cure  of  endemic  hsematuria  on  such  lines. 
Our  efforts  must,  therefore,  be  confined  to  palliating 
the  effects  of  the  presence  of  the  parasite.  Prac- 
tically, the  treatment  resolves  itself  into  that  of 
chronic  cystitis.  The  diet  should  be  bland  but 
nutritious ;  stimulants  and  spices  are  to  be  avoided. 
Excess  of  all  kinds,  violent  muscular  efforts,  cold  and 
other  causes  of  catarrh  must  also  be  guai'ded  against. 
During  exacerbations  of  hsematuria,  or  of  cystitis, 
rest  should  be  enjoined  and  diluents  freely  partaken 
of.  Pain  may  demand  anodynes.  Excessive  catarrh 
of  the  bladder  suggests  washing  out  with  weak  boi'ic 
acid  lotion,  and  the  internal  administration  of  uva 
ursi,  buchu,  perhaps  small  doses  of  cubebs,  copaiba, 
or  sandalwood  oil,  salol,  benzoic  acid,  and  so  forth. 
Stone,  and  troublesome  new  growths,  are  to  be 
removed  by  operation.  .  Where  distress  was  extreme, 
Mackie  had  good  results  from  cystotomy.  Poly- 
poid growths  in  the  rectum,  where  accessible,  should 
be  removed.  Hyperplasia  in  the  vagina  and  cervix 
is  best  treated  by  scraping. 

Prevention.— Since  analogy  justifies  the  belief 
that  the  embryo  of  bilharzia,  on  obtaining  access  to 
fresh  water,  enters  a  fresh-water  animal  and  by  it 
obtains  access  to  another  human  host,  it  is  evident 
that  if  the  embryo  be  kept  from  getting  into  the 
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water,  or,  if  drinking  water  be  boiled  or  filtered,  the 
spread  of  the  disease  from  man  to  man  would  be 
effectually  prevented. 

In  the  endemic  districts,  children,  in  particular, 
should  be  carefully  and  repeatedly  warned  against 
drinking  the  water  of  ponds  and  canals.  Provided 
reinfection  be  avoided  by  the  exercise  of  prudence 
in  the  matter  of  drinking  water,  there  is  no  neces- 
sity for  sending  the  patient  with  bilharzia  disease 
away  from  the  country  in  which  the  parasite  was 
acquired. 
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CHAPTER  XXXV. 

II.     PARASITES    OF    THE    CONNECTIVE  TISSUE. 
GUINEA  WORM  (fILARIA  MEDINENSIS). 

Cieog:i-apliical  distribution.  —  This  important 
pai-asite  is  found  in  certain  parts  of  India  — 
the  Deccan,  Scinde,  etc. — in  Persia,  Turkestan, 
Arabia,  tropical  Africa  —  particularly  on  the  west 
coast,  and  in  a  very  limited  part  of  Brazil  (Feira  de 
Santa  Anna).  Formerly  it  was  supposed  to  be 
endemic  in  Curagoa,  Demerara,  and  Surinam  ;  ap- 
parently it  has  now  disappeared  from  these  places. 
Guinea  worm  is  not  equally  diflfused  throughout 
this  extensive  area ;  it  tends  to  special  prevalence 
in  limited  districts,  in  some  of  which  it  is  excessively 
common.  In  parts  of  the  Deccan,  for  example,  at 
certain  seasons  of  the  year,  nearly  half  the  popula- 
tion is  afiected  ;  and  in  places  on  the  West  Coast  of 
Africa  nearly  every  negro  has  one  or  more  specimens 
about  him.  Although  guinea  worm  is  sometimes  seen 
in  Europe,  this  is  only  in  natives  of,  or  in  recent  visitors 
from,  the  endemic  area.  Though  frequently  introduced 
in  this  way  it  has  not  become  acclimatised  either  in 
Europe  or  in  North  America.  We  have  no  account 
of  the  parasite  as  endemic  in  any  part  of  Asia  east  of 
Hindustan,  in  the  Eastern  Archipelago,  Australia,  or 
in  the  Pacific  Islands. 

Guinea  worm  occurs  occasionally  in  the  lower 
animals — horse,  dog,  ox,  etc.  Possibly,  some  of  the 
parasites  in  the  lower  animals  described  as  guinea 
worm  may  belong  to  quite  a  different  species. 

The  parasite  (Fig.  77). — Anatomical  feattires. 
— The  female  guinea  worm  alone  is  known ;  the 
male  has  not  been  recognised  with  certainty.  She 
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is  reputed  to  attain  in  some   instances  enormous 
dimensions;  it  is  probable,  however,  that  worms  of 
five  or  six  feet  in  length  owe  their 
size   to  errors  of  observation,  two 
worms,  or  their   fragments,  having 
been  regarded  as  one.    According  to 
Ewart,  in  forty  carefully  measured 
specimens,  the  smallest  was  1 2|  inches, 
the  largest  40  inches  in  length ;  30 
inches  is  probably  an  average  length. 
The  diameter  of  the  worm  is  about 
one-tenth  of  an  inch.    The  body  is 
cylindrical,  milky-white,  smooth,  and 
without  markings.    The  tip  of  the 
tail  is  abruptly  bent,  forming  a  sort 
of  blunted  hook,  perhaps  functioning 
as  a  "holdfast."    The  head  end  is 
rounded  off,  terminating  in  what  is 
known  as  the  cephalic  shield.  The 
mouth  is  triangular,  very  small,  and 
surrounded  by  six  papillse — two  large 
and   four    small.     The  alimentary 
canal  is  I'elatively  small,  being  com- 
pressed and  thrust  to  one  side  by  the 
uterus;  it  is  probably  cfecal,  for  it 
has  not  been  traced  to  an  anus.  The 
vagina,  which  must  have  existed  at 
an  eai-ly  stage,  at  maturity  has  also 
become  obliterated  liy  the  growth  of 
the  enormous  uterus  which,  filled  with 
coiled-up  embryos  (Fig.  78),  extends 
\      from  the  head  to  the  tail  of  the 
worm. 

'J;r"?""'f'J         Ilabifs.—The  habitat  of  the  fe- 

worni.  (Reduced.)  t         .  . 

(Leudcari.)  male  guniea  worm  is  the  connective 

tissue  of  the  limbs  and  trunk. 
When  mature,  in  obedience  to  instinct,  she  proceeds 
to  bore  her  way  through  this  tissue,  and,  finally, 
travelling  downwards,  reaches  a  leg  or  foot.  In  85 
per  cent,  of  cases  she  presents  in  some  part  of  the 
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lower  extremities  ;  occasionally  in  the  scrotum  ;  rarely 
in  the  arms ;  very  exceptionally  in  other  jDarts  of  the 
body,  or  even  in  the  head.  Arrived  at  her  destina- 
tion she  pierces  the  derma.  Probably  in  consequence 
of  some  irritating  secretion,  a  small  blister  now  forms 
and  elevates  the  epidermis  over  the  site  of  the  hole 
in  the  derma.  By-and-by  the  blister  ruptures,  dis- 
closing a  small  superficial  ulcer  half  to  three-quarters 
of  an  inch  in  diameter.    At  the  centre  of  the  ulcer, 


Fig.  73.— Section  of  guinea  worjii.  (Leaclcart.) 


which  sometimes  quickly  heals  spontaneously,  a 
minute  hole,  large  enough  to  admit  an  ordinary 
probe,  can  be  seen.  Sometimes  when  the  blister 
ruptures,  the  head  of  the  worm  is  seen  protruding 
from  this  hole;  as  a  rule,  however,  at  first  the  worm 
does  not  show  herself.  If  now  we  douche  the 
neighbourliood  of  the  ulcer  with  a  stream  of  cold 
water  expressed  from  a  sponge  and,  as  the  water  falls, 
watch  the  little  hole  in  the  centre  of  the  ulcer,  we 
shall  see  in  a  few  seconds  a"  droplet  of  fluid — at  first 
clear,  later  milky — well  up  through  the  hole  and 
How  over  the  ulcer.  Sometimes,  instead  of  this  fluid, 
a  small,  beautifully  pellucid  tube,  about  -jL-  of  an 
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inch  in  diameter,  doubtless  the  uterus  of  the  worm 
prolapsed  through  her  mouth,  is  projected  through 
the  hole  in  response  to  the  stimulus  of  the  cold 


Fig.  79. — Embryos  of  guinea  worm. 
(From  a  photogram  by  Mr.  H.  B.  Bristow.) 


water.  When  this  tube  has  been  extruded  an  inch 
or  thereabouts,  it  suddenly  fills  with  an  opaque 
whitish  material,  ruptures  and  collapses,  the  fluid 
spreading  over  the  surface  of  the  ulcer.  If  a  little 
of  the  fluid,  either  that  which  has  welled  up  through 
the  hole,  or  that  which  has  escaped  from  the  ruptured 
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tube,  is  placed  under  the  microscope, 
it  is  seen  to  contain  myriads  of  em- 
bryo guinea  worms  lying  coiled  up, 
almost  motionless,  with  their  tails 
projecting  in  a  very  characteristic 
manner  (Fig.  79).  If  now  a  drop 
of  water  be  instilled  below  the 
cover-glass  the  embryos  may  be  ob- 
served to  unroll  themselves  and,  in 
a  very  short  time,  to  swim  about, 
more  suo,  with  great  activity.  Mani- 
festly these  embryos  come  fi'om  a 
guinea  worm  lying  in  the  tissues 
and  communicating  with  the  surface 
through  the  little  hole  in  the  derma. 

The  embryo  (Fig.  80).— The  em- 
bryos are  not  cylindrical ;  they  are 
distinctly  flattened.  In  swimming 
they  move  by  a  sort  of  side-to-side 
lashing  of  the  tail,  and  tadpole-like 
motion  of  the  body.  The  move- 
ments are  intermittent ;  sudden, 
short  swims  alternating  with  brief 
pauses.  When  progressing  the 
longer  transverse  axis  of  the  body 
is  perpendicular  to  the  plane 
travelled  over ;  but  when,  from 
time  to  time,  the  little  worms  pause 
they  gradually  roll  over  on  to  their 
flat  surfaces.  As  soon  as  they  come 
to  rest  on  the  flat  they  suddenly 
recover  themselves  with  a  jerk,  and 
turn  quickly  on  to  their  edges  and 
begin  swimming  about  again.  This 
series  of  movements  is  constantly 
repeated. 

The  embryo  of  the  guinea  worm 
mea.sures  about  of  an  inch  in 
length,  by  ^(/g^  of  an  inch  at  its 
greatest   breadth.      The   head  is 
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rig.  80.— Embryos  of 
guinea  worm. 

a.  Side  view ;  b,  front 
view.  (X  250.) 
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somewhat  tapered  and  then  abruptly  rounded  off. 
The  tail  is  long,  slender,  and  sharp-pointed.  The 
alimentary  canal  can  be  readily  detected.  Towards 
the  root  of  the  tail  two  peculiar  gland-like  organs, 
placed  opposite  to  each  other,  can  be  made  out. 
The  cuticle  is  very  distinctly  transversely  striated. 

In  clean  water  the  embryo  remains  alive  for  six 
days ;  in  muddy  water,  or  in  moist  earth,  it  will 


Fig.  SI. — Embryos  of  guinea  woiTn  in  body-cavity  of  Cyclops.  Tlic  cyclops 
has  been  sliglitly  compressed  so  as  to  force  out  some  of  the 
woniis,  which  can  be  seen  escaping  from  ruptures  at  the  head 
and  tail.    {From  a  photogram  hy  Mr.  Andrew  Pringk.) 

live  from  two  to  three  weeks.  If  slowly  desiccated 
it  does  not  die ;  it  may  be  resuscitated  by  placing 
it  again  in  a  little  water. 

Intermediary  host. — If,  by  way  of  experiment,  we 
place  some  guinea  worm  emljryos  along  with  Cyclops 
quadricornis  in  a  watch-glass  we  shall  find  that,  after 
a  few  hours,  the  embryos  have  transferred  themselves 
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to  tlie  interior  of  the  body-cavity  of  the  cyclops,  where 
they  can  be  seen  moving  about,  coiling  and  uncoiling 
themselves,  with  considerable  activity  (Fig.  81).  As 
many  as  fifteen  or  twenty  young  guinea  worms  may 
be  counted  in  each  of  the  little  crustaceans,  which, 
unless  the  infection  is  excessive,  seem  in  no  way 
inconvenienced.  After  a  time,  the  embryos  so  trans- 
ferred undergo  a  m.etamorphosis.  They  cast  their 
skins  two  or  three  times,  get  rid  of  their  long  swim- 
ming tails,  acquire  a  cylindrical  shape  and,  ultimately, 
along  with  increased  size,  develop  a  tripartite  arrange- 
ment of  the  extreme  posterior  end,  which  recalls  a 
similar  arrangement  in  the  tail  of  F.  nocturna  and  of 
F.  recondita  towards  the  termination  of  the  stay  of 
the  former  nematode  in  the  mosquito,  and  of  the 
latter  in  the  dog  flea  (Grassi). 

Mode  of  infection. — The  metamorphosis  of  guinea 
worm  in  cyclops  was  discovei'ed  by  Fedschenko  in 
Tui'kestan.  His  observations  I  have  been  able  to 
confirm  in  England  ;  but,  in  the  colder  climate  of 
the  latter  country,  in  English  cyclops  the  metamor- 
phosis takes  somewhat  longer  to  complete  ;  eight  or 
nine  weeks,  instead  of  iive  weeks  as  in  Turkestan. 
Fedschenko  supposed  that  the  cyclops  containing  the 
embryo  guinea  worm,  on  being  swallowed  by  man  in 
drinking  water,  was  digested ;  and  that  the  parasite, 
being  then  set  free,  worked  its  way  into  the  tissues 
of  its  new  and  definitive  host.  It  is  possible,  how- 
ever, that  the  embryo  may  have  to  undergo  further 
changes  before  it  is  fitted  for  life  in  man.  Consider- 
ing the  peculiar  geographical  limitations  of  this 
helminthiasis,  and  the  very  general  distribution  of 
cyclops,  such  an  arrangement  as  I  suggest  seems 
likely  enough.  However  this  may  be,  Fedschenko's 
discovery  makes  it  almost  certain  that  it  is  in  drinking 
water  that  the  guinea  worm  is  acquired. 

The  male  loorm. — Nothing  certain  is  known,  as 
already  stated,  about  the  male  worm  ;   nor  as  to 
when  or  where  impregnation  of  the  female  is  effected 
Impregnation  probably  occurs  at  an  early  stage  of 
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parasitic  life,  and  long  befoi-e  tlie  female  worm  has 
grown  to  the  great  length  which  she  subsequently 
attains.  The  male  worm,  his  function  fulfilled, 
probably  dies  and  is  absorbed. 

Biological  'peculiarities  explaiwA. — The  little  we 
now  know  of  the  life-history  of  the  guinea  worm 
explains  many  things  that  were  formerly  mysterious. 
We  now  understand  why  the  parasite,  on  attainiug 
maturity,  makes  for  the  legs  and  feet ;  these  are  the 
parts  of  the  human  body  most  likely,  in  tropical 
countries,  to  come  in  contact  with  puddles  of  water, 
the  medium  in  which  cyclops — the  intermediary  host 
—  lives.  We  can  understand,  also,  why  it  is  that 
the  contact  of  water  with  the  skin  of  the  host  causes 
the  guinea  worm  to  expel  her  young  ;  and  we  can 
understand  the  rationale  of  the  douching,  so  much 
practised  by  the  natives  of  certain  of  the  endemic 
disti'icts,  in  their  attempts  at  extraction. 

Premature  death  of  jjarasite. — Occasionally  the 
guinea  worm  fails  to  pierce  the  integument  of  her 
host ;  sometimes  she  dies  before  arriving  at  maturity. 
In  either  case  she  may  give  rise  to  abscess  ;  or  she  may 
become  cretified,  and  in  this  condition  may  be  felt, 
years  afterwards,  as  a  hard  convoluted  cord  under  the 
skin  of  the  leg,  or  be  discovered  only  on  dissection. 

Treatment.— Formerly  it  was  the  custom,  so 
soon  as  a  guinea  worm  showed  itself,  to  attach  the 
protruding  part  to  a  piece  of  wood  and  endeavour  to 
wind  her  out  by  making  a  turn  or  two  of  this  daily. 
Sometimes  these  attempts  succeeded  ;  but,  just  as 
often,  the  worm  snajDped  under  the  strain.  The 
consequences  of  this  accident  were  often  disastrous. 
Myriads  of  young  escaped  from  the  ruptured  ends 
into  the  tissues,  and  violent  inflammation  and  fever, 
followed  by  abscess  and  sloughing,  ensued  ;  weeks, 
or  months,  perhaps,  elapsed  before  the  unhappy 
victims  of  this  rough  surgery  were  able  to  get  about. 
Too  often  serious  contractions  and  ankyloses,  from 
loss  of  tissue  and  inllammation  and  even  death  from 
septic  trouble,  resulted. 
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If  a  guinea  wunu  be  protected  from  injury,  and 
the  part  she  occupies  frequently  douched  with  water, 
her  uterus  will  be  gradually  and  naturally  emptied  of 
embryos.  Until  this  process  is  completed  she  resists 
extraction ;  possibly  the  hook  at  the  end  of  her  tail 
assists  her  to  maintain  her  hold.  But  when  parturi- 
tion, in  from  fifteen  to  twenty  days,  is  completed, 
the  worm  is  absorbed  or  tends  to  emerge  sponta- 
neously. A  little  traction  if  practised  then  may  aid 
extrusion.  Traction,  however,  must  not  be  employed 
so  long  as  the  embryos  are  being  emitted.  The  com- 
pletion of  parturition  can  be  easily  ascertained  by 
the  douching  experiment  already  desci'ibed. 

Lately  Emily,  a  French  naval  surgeon,  has  intro- 
duced a  system  of  managing  guinea  worm  cases 
which  bids  fair  to  shorten  treatment  and  obviate  the 
serious  risks  of  the  old  windmg-out  system.  By 
means  of  a  Pravaz's  syringe  he  injects  the  body  of 
the  worm,  if  she  chances  to  be  protruding,  with 
solution  of  bichloride  of  mercury,  1  in  1,000.  This 
kills  the  parasite ;  after  twenty-four  hours,  extrac- 
tion is  generally  easily  effected.  If  the  worm  has 
not  shown  herself  externally,  but  can  be  felt  coiled 
up  under  the  skin,  he  injects  as  near  the  coil  as 
possible,  and  through  several  punctures,  a  few  drops 
of  the  same  solution.  This,  too,  kills  the  parasite. 
Her  body  is  then  absorbed,  as  a  piece  of  aseptic 
catgut  would  be,  without  inflammation  or  reaction  of 
any  description ;  or  she  may  be  cut  down  on,  and 
easily  extracted.  Others  have  confirmed  the  value 
of  Emily's  method,  which  saves  much  time  and 
suffering  and,  with  due  care,  is  devoid  of  risk. 


by  0-3  mm.  in  breadth,  the  female  30  to 


FILAIIIA  LOA  (Fig.  82). 


This  parasite  is  peculiar  to  the  West 
Coast  of  Africa  where,  in  many  parts, 
it  is  not  uncommon.    The  male  worm 
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40  mm.  in  length  by  0-5  mm.  in  breadth.  Both  sexes  . 
are  fihform,  cylindrical,  colourless,  like  fine  fishing- 
gut,  tapering  slightly  at  the  head,  more  decidedly 
at  the  tail.  The  body  is  dotted  over  with  minute 
chitinous  bosses.  The  anus  is  subterminal.  The 
tail  of  the  male  (Fig.  83)  is  markedly  incurvated  and 
provided  with  five  large  papillae  on  each  side  of  the 
anus,  and  two  rather  short,  unequal  spicules.  The 
mouth  is  simple,  punctiforra,  and  without  armature. 

The  habitat  of  Filaria  loa 
appears  to  be  the  connective 
tissue,  which  it  traverses  freely. 
When,  in  the  course  of  its 
wanderings,  it  crosses  the- sub- 
conjunctival connective  tissue, 
and  the  delicate  integuments 
about  the  orbit^  it  becomes  dis- 
tinctly visible.  When  passing 
under  such  thin  structures  as 
the  skin  of  the  eyelids,  or  that 
over  the  bridge  of  the  nose,  or 
when  moving  about  under  the 
y^i^^f    skin  of  the  fingers  and  occasion- 

„  ,  ally  of  other  parts,  the  slight 

Fig.  S3.— Tail  of  male  Frtarift     ,  ...       '  .       ,  * 

loa.  elevations  it  gives  rise  to,  as 

well   as   its   movements,  arc 
sometimes  appreciable,  and  may  be  both  seen  and  felt. 

From  the  circumstance  that  this  parasite  has 
occasionally  been  seen  in  individuals  who  have  been 
ten  or  more  years  away  from  the  endemic  area  in 
which  alone  it  can  be  contracted,  we  may  conclude 
that  the  loa  is  lonjr-liA'ed. 

,  The  female  produces  sheathed  embryos  closely 
resembling  F.  7iocturna  and  F.  diurna.  At  one  time 
I  had  a  negro  patient  inider  my  care  in  whose  blood 
F.  diurna  abounded.  This  man  remembered  that, 
when  a  lad,  he  had  a  loa  in  his  eye.  I  have  thought, 
therefore,  that  F.  diifma  may  be  the  embiyonic  form 
of  loa.  On  the  other  hand.  Dr.  Argyll  Robertson 
has  placed  on  record  a  remarkable  case  of  F.  loa  in 
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which  the  parasites,  a  male  and  a  pregnant  female, 
were  removed  from  the  eye.  The  patient's  blood 
was  frequently  examined,  but  no  embryos  were 
found.  Lately  I  have  had  opportunities  of  examin- 
ing the  blood  of  other  patients  known  to  be  the 
subject  of  loa  infection,  but  failed  to  find  in  any  of 
them  hagmatozoal  embryos.  We  do  not  know  in 
what  way  the  embryo  escapes  from  the  human  body, 
nor  do  we  know  anything  about  its  life -history 
outside  of  the  human  body.  Notwithstanding  the 
failures  to  find  the  embryo  in  the  peripheral  blood, 
analogy  suggests  that  it  probably  circulates  for  a 
time  in  this  fluid  and,  like  F.  nocturna,  that  it  is 
removed  from  this  medium  by  some  suctorial  insect 
which  acts  as  intermediary  host. 

Filaria  loa,  as  stated,  is  very  active  in  wandering 
about  the  body,  but  it  seems  to  have  a  predilection 
for  the  eyes  and  neighboiu'hood.  It  comes  and  goes 
there  at  irregular  intervals  of  days,  weeks,  or  months, 
traversing  the  subconjunctival  tissue,  and  moving 
across  the  bridge  of  the  nose  from  one  eye  to 
the  other.  Warmth  seems  to  solicit  its  presence  near 
the  .surface.  The  sexes  appear  to  hunt  each  other 
about ;  at  all  events,  in  Dr.  Argyll  Robertson's  case 
{Trans,  of  the  0 phthalmological  Soc,  1895)  a  male 
worm  was  removed  from  the  eye,  and  not  long  after- 
wards a  female  worm  appeared  about  the  same 
situation  and  was  also  removed.  Blanchard  (Arch,  de 
Parasit.,  October,  1899)  has  recorded  a  similar  case. 

The  worm  gives  rise  to  pricking,  itching,  creeping 
sensations  and,  occasionally,  transient  cedematous 
swellings  in  different  parts  of  the  body.  When  it 
appears  under  the  conjunctiva,  it  may  cause  a  con- 
siderable amount  of  irritation  and  congestion.  There 
may  be  actual  pain  even,  associated  with  swelling 
and  inability  to  use  the  eye  and,  perhaps,  tumefac- 
tion of  the  eyelids. 

Citiabai-  swellings.— Under  this  name  Mr. 
Thonipstone  describes  (Journ.  of  Trap.  Med.,  Nov., 
1899)  certain  fugitive  swellings  which,  in  the  courao 
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of  six  years'  practice  in  Lower  Nigeria  he  has  en- 
countered in  three  black  and  in  four  white  men. 
The  swellings,  he  says,  are  "  about  the  size  of  half 
a  goose  egg,  painless,  though  somewhat  hot,  both 
objectively  and  subjectively,  not  pitting  on  pressure, 
and  usually  disappear  in  three  days.  They  come 
suddenly  and  disappear  gradually,  and  occur  in  any 
part  of  the  body."  He  never  saw  in  the  same 
individual  more  than  one  such  swelling  at  a  time, 
but  they  recur  at  irregular  intervals  even  when  the 
subject  is  in  Europe.  Plehn  has  seen  similar  swell- 
ings at  Cameroon.  Indeed,  a  lady,  long  resident 
in  Old  Calabar,  informed  me  that  if  rubbing  or 
scratching  is  not  indulged  in  when  a  loa  approaches 
the  surface  there  will  be  no  swelling,  and  that 
Calabar  swellings  are  produced  by  the  rubbing 
solicited  by  the  irritation  caused  by  F.  loa.  She 
herself  had  a  loa  extracted  from  under  the  skin  over 
the  right  clavicle,  and  spoke  from  personal  experience. 
Mr.  Thompstone  failed  to  find  embryo  filarise  in  his 
patients.  I  had  an  opportunity  of  examining  the 
blood  of  such  a  case  recently  and  also  failed  to  find 
hsematozoa.  The  character  of  the  swellings  and 
the  geographical  range  of  this  singular  affection  are 
not  incompatible  with  filarial  infection,  possibly 
with  F.  loa. 

Treatment.— The  negroes  treat  loa  in  two 
ways — either  by  dropping  a  grain  of  common  salt 
into  the  conjunctival  sac,  which  has  the  effect  of 
driving  the  filaria  away,  for  a  time  at  least ;  or  they 
extract  it  with  a  sharp  thorn,  or  by  some  other  rude 
surgical  means.  With  proper  instruments  there  is 
no  difficulty  in  removing  the  parasite  from  under 
the  conjunctiva  or  from  the  eyelid — that  is,  if  the 
operator  is  possessed  of  the  requisite  deftness  in 
operating.  All  that  is  necessary,  on  the  parasite 
showing  itself,  is,  after  cocainising  the  eye,  to  seize 
the  conjunctiva  with  a  pair  of  forceps,  taking  care  to 
include  the  worm  and  the  subconjunctival  connective 
tissue  in  the  grasp  of  the  instrument.    Having  fixed 
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the  parasite  in  this  way,  the  conjunctiva  may  be 
snipped  through  with  scissors  ;  when,  with  the  aid 
of  another  pair  of  forceps,  and  after  releasing  tlie 
first  pair,  the  parasite  may  be  withdrawn.  In  the 
case  of  the  parasite  showing  itself  elsewhere,  I  would 
suggest  that  it  might  be  killed,  as  in  the  case  of  the 
guinea  worm,  by  local  hypodermic  injection  of 
bichloride  of  mercury  solution  (1  in  1,000). 

PILAEIA  VOLVULUS. 

A  medical  missionary  sent  Prof.  Leuckart  two 
tumours,  the  size  of  a  pigeon's  egg,  which  had  been 
removed,  one  from  the  scalp,  the  other  from  the 
chest,  of  Gold  Coast  negroes.  The  tumours  contained 
several  male  and  female  filariee,  the  former  60  to 
70  cm.,  the  latter  30  to  35  cm.  in  length.  The 
worms  were  coiled  up  in  the  form  of  a  ball,  and  were 
bathed  in  a  fluid  full  of  embryos  resembling  F.  noc- 
turna  and  F.  diurna  ;  no  sheath,  however,  was  visible. 
Nothing  further  is  known  of  these  parasites  and  the 
diseases,  if  any,  to  which  they  may  give  rise. 

MM.  Labadie-Lagrave  and  Deguy  describe  {Arch, 
de  Parasitologies  July,  1899)  a  nematode  worm  found 
in  a  small  tumour  excised  from  the  arm  of  a  French 
soldier  who  had  served  in  Dahomey  some  years  pre- 
viously. The  worm  occupied,  apparently,  a  lymphatic 
vessel,  and  was  coiled  up  and  embedded  in  a  tunnel 
in  a  circumscribed  mass  of  connective  tissue  about 
the  size  of  a  pigeon's  egg.  It  is  difficult  from  the 
description  to  be  sure  that  the  authors  are  correct  in 
assuming  that  the  parasite  in  question  was  F.  volvulus. 

CRAW-CRAW. 

Most  itching  papular  and  pustular  eruptions  are 
termed  kra-kra  by  the  natives  of  the  West  Coast  of 
Africa.  Dr.  John  O'Neil  describes  {Lancet,  Feb., 
1875)  under  this  name  a  pustular  aflection  which  he 
says  is  common  in  certain  parts  of  the  West  Coast, 
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and  which  he  found  to  be  associated  with  the  presence 
of  a  filariform  parasite  in  the  papules.  O'Neil  says 
that  this  form  of  craw-craw  resembles  scabies ;  but  he 
adds  that  symptoms  subside  in  a  cooler  climate,  to 
return,  however,  when  the  negro  revisits  the  hot  and 
damp  atmosphere  of  his  native  country.  The  papules 
occur  all  over  the  limbs  and  body,  either  singly  or  in 
rings.  In  two  days  from  its  appearance  the  papule, 
he  . says,  becomes  a  vesicle,  and  in  two  more  a  pustule. 

On  paring  off  the  top  of  the  papule  with  a  sharp 
knife,  and  teasing  up  the  little  piece  of  integument 
in  water,  he  found  a  number  of  minute  filaria-like 
organisms  wriggling  about  with  great  activity.  Their 
activity  speedily  slowed  down  and  in  a  short  time  the 
worms  died.  These  organisms,  according  to  O'Neil's 
drawings  and  description,  resemble  somewliat  F.  noc- 
turiia.  The  measurements,  however,  do  not  quite 
correspond,  the  craw-craw  filaria  being  shorter  and 
broader  (y^  □  inch  by  g^i/y  „  inch)  than  F.  noclurna  ; 
moreover,  unlike  the  latter,  it  presented  two  black 
markings  at  the  cephalic  end.  He  says  that  if  the 
section  of  the  papule  be  made  sufficiently  deep,  five  or 
six  of  these  parasites  may  be  seen  in  a  field. 

Oraw-craw  is  said  to  be  contagious.  It  appears 
after  an  incubation  ijeriod  of  three  days,  and  is  not 
curable  by  sulphur  inunction. 

O'Neil's  observations  have  not  been  confirmed.  I 
think  it  is  quite  possible  that  the  parasite  he  found 
was  one  of  the  several  blood  filai'ise  we  now  know  to 
be  so  common  on  the  West  Coast  of  Africa.  It  is  com- 
prehensible that  in  a  country  in  which  F.  jjerstans 
occurs  in  every  second  individual,  it  would  be  fre- 
quently found  in  such  preparations  as  Dv.  John  O'Neil 
examined.  The  removal  of  the  top  of  a  scabies 
papule  would  certainly  be  attended  with  sonic  degree 
of  hiemorrhage  ;  in  which  case,  should  the  i:)atient 
chance  to  be  the  subject  of  any  form  of  filarial  in- 
fection, these  parasites  would  be  found  in  the  prepara- 
tion. Immersion  in  water  would,  as  in  the  case  of 
O'Neil's  parasite,  quickly  kill  the  parasites.    I  do  not 
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wish  to  assert  that  O'Neil's  parasite  was  F.  perstans, 
but  the  possibility  of  this  must  not  be  overlooked. 

A  disease  resembling  O'Neil's  craw-craw  was 
described  some  time  ago  {Archives  de  Med.,  April, 
1882)  by  Prof.  ISTielly  under  the  title  "  dermatose 
parasitaire."  A  French  lad,  who  had  never  been 
abroad,  became  affected  witli  a  pajsulo  -  vesicular 
itching  eruption  resembling  scabies,  in  which  Nielly 
found  a  filaiiform  parasite  somewhat  like  that  dis- 
covered by  O'lSTeil  in  craw-craw.  It  had  the  .same 
peculiar  cephalic  markings ;  in  addition,  it  had  a 
well-defined  alimentary  canal  and  rudimentary  organs 
of  generation.  Nielly  found  nematode  embryos  in 
the  blood  in  this  case  ;  so  that  we  are  justified  in 
believing  that  the  parasite  in  the  skin  was  an  ad- 
vanced developmental  form  of  the  embryo  in  the 
blood,  and  that  both  were  the  progeny  of  a  mature 
parental  worm  living  somewhere  in  the  tissues. 
Possibly  Nielly's  dermatose  parasitaire  and  O'Neil's 
craw-craw  were  of  the  same  nature.  I  have  suggested 
that,  as  the  skin  parasite  in  O'Neil's  disease  may  have 
been  an  advanced  form  of  F.  i^erstans,  this  parasite 
normally,  and  in  pursuance  of  its  evolution,  escapes 
from  the  human  body  through  the  skin  after  under- 
going there  a  certain  measure  of  developmental 
advance.  Further  investigations  on  this  subject  are 
much  wanted. 

Treatment. — The  term  craw-craw  is  very  loosely 
applied.  Emily  {Arch,  de  Med.  Navale,  January, 
1899)  has  described  under  this  name  a  papulopustular 
skin  affection  which  is  common  in  certain  parts  of 
tropical  Africa,  and  which  is  often  the  cause  of  much 
suffering  to  the  traveller.  It,  or  a  similar  disease,  is 
by  no  means  confined  to  Africa,  for  I  have  seen  it  in 
patients  from  India  and  was  at  one  time  very  familiar 
with  it  in  South  China.  At  the  earliest  stage  the 
disease  begins  as  an  itching  papule,  very  possibly  at 
the  seat  of  a  mosquito  bite.  The  itching  provokes 
scratching,  whereby  some  form  of  pyogenic  micro- 
organism is  inocidated.    Pustulation  follows,  and  is 
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spread  over  feet  and  legs  by  soiled  shoes  and  stockings 
and  auto-inoculation.  In  this  way  an  ulcerating, 
pustulating  dermatitis  is  kept  up.  Emily  describes  a 
very  efficient  treatment.  Pustules  are  opened,  crusts 
removed,  and  ulcers  scraped.  Boric  acid  powder  is 
then  dusted  freely  on  the  23arts  after  a  thorough 
scrubbing  with  sublimate  lotion  (1-1000),  boricated 
vaseline  applied  on  lint,  and  over  all  absorbent  cotton 
and  a  baudage.  The  dressings  are  not  disturbed  for 
a  week,  when  the  parts  will  be  found  .soundly  healed. 
Such  and  similar  auto-infective  diseases  of  the  hands 
and  feet,  so  common  in  the  tropics,  I  used  to  treat 
with  a  foot-bath  of  warm  carbolic  acid  lotion  (1-20), 
and  dry  dressing  with  abundance  of  boric  acid  powder, 
at  the  same  time  insisting  on  destruction  of  infected 
slippers,  shoes,  and  stockings. 
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CHAPTER  XXXVI. 

III.    PARASITES  OF  THE  LUNGS. 
ENDEMIC  HiEMOPTYSIS  :    DISTOMUM  RINGERI. 

(v.  D.  Wester  manni,  v.  jjulmona/e.) 

Ocograpliical  distribution. — So  far  as  known, 
this  disease  is  confined  to  Japan,  Corea,  and  Eor- 
iQosa.  A  doubtful  case  has  been  reported  by 
Maxwell  (Journ.  Trojx  Med.,  December,  1899)  in 
Changpoo,  Fokien,  China.  In  the  endemic  districts 
a  notable  percentage  of  the  population  is  affected.  It 
is  not  improbable  that,  as  knowledge  extends,  the 
disease  will  be  found  to  exist  in  other  countries. 
Recently  the  parasite  which  gives  rise  to  this  peculiar 
form  of  blood-spitting  has  been  found  in  the  United 
States,  both  in  the  cat  and  in  the  dog.  It  is  not  at 
all  unlikely,  therefore,  that  ere  long  we  may  hear  of 
endemic  haemoptysis  from  America.  The  Chinese 
and  Japanese  are  nowadays  to  be  found  in  almost 
every  land,  and  doubtless  they  carry  with  them  their 
peculiar  parasites — D.  sinense,  D.  crassum,  and  also 
D.  ringeri. 

Symptoms. — The  subjects  of  endemic  haemoptysis 
have  a  chronic  cough,  which  is  usually  most  urgent 
in  the  morning  on  rising.  The  fits  of  coughing 
eventuate  in  the  expulsion  of  a  peculiar  rusty  brown, 
pneumonic-like  sputum.  This  sputum  can  be  pro- 
duced at  will  almost  at  any  time,  and  often  in  con- 
siderable quantity.  In  addition  to  the  chronic  cough 
and  the  rusty  expectoration  referred  to,  the  patient 
is  liable  to  irregular  attacks  of  haemoptysis.  Though 
usually  induced  by  violent  exertion,  occasionally  such 
attacks  come  on  witliout  apparent  cause.  The 
haemoptysis  may  be  trifling;   on  the  other  hand, 
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it  may  be  so  profuse  as  to  threaten  life — at  all  events, 
to  cause  intense  antemia. 

The  sputum. — On  placing  a  minute  portion  of  the 
viscid,  pneumonic-like  sputum  under  the  microscope, 
its  peculiar  colour  is  found  to  be  due  partly  to  red 
blood  corpuscles,  partly  to  a  crowd  of  dark  brown, 
thick-shelled,  operculated  ova  (Fig.  84).    These  ova 


Fig.  84. — Ova  of  Distomim  ringeri  in  sputum. 


vary  a  good  deal  in  size  and  shape  ;  they  are  all 
distinctly  oval,  smooth,  double-outlined,  and  measure 
from  80  to  100  ^  in  length,  by  40  to  60  fi  in  breadth. 
If  the  sputum  is  shaken  up  in  water,  and  the  water 
be  renewed  from  time  to  time,  in  the  course  of  a 
month  or  six  weeks — longer  or  shorter  according  to 
temperature — a  ciliated  embryo  is  developed  in  each 
ovum.  When  the  ovum  is  mature,  on  placing  it  on  a 
slide  and  exercising  slight  pressure  on  the  cover-glass, 
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tlie  operculum  will  be  forced  back,  and  the  embryo  will 
immediately  emerge  aiid  at  once  begin  to  swim  and 
gyrate  in  the  water.  Farther  than  this  the  life- 
history  of  the  embiyo  has  not  been  traced ;  but, 
doubtless,  it  is  continued  in  some  fresh-water  animal 
through  which  it  finds  its  way  back,  in  a  more  or  less 
direct  way,  to  man. 

Pntliolog'ical  anatomy. — On  making  a  section 
of  the  lungs  in  this  disease,  a  larger  or  smaller  number 
of  what  are  known  as  "  burrows "  are  discovered 
scattered  about  this  organ,  particularly  towards  the 
periphery.  These  burrows  consist  of  areas,  some- 
what larger  than  a  filbert, 
of  infiltrated  lung  tissue  in 
which  can  be  seen  a  number 
of  tunnels  filled  with  the 
same  material  that  consti- 
tutes the  ch  aracteristi  c 
sputum,  and  also  containing 
one,  two,  or  more  small  dis- 
tomes.  The  septa  between 
the  tunnels  may  break 
down  and  a  considerable 
cavity  be  thus  produced  ; 
and  as  this  occui-s  in  con- 
nection with  one  of  the 
bronchi,  with  which  the 
tunnels  always  communi- 
cate, it  may  give  rise  to 
the  appearance  of  a  dilated 
bronchus.  One  burrow  may  communicate  with  another. 

When  first  discovered  it  was  supposed  that  D. 
rincjeri  (or  D.  pidrnonale,  Leuck.)  was  confined  to 
the  lungs.  Later  investigation  has  shown  that  it 
may  affect  the  liver,  peritoneum,  testes,  and  even  the 
brain.  In  the  latter  it  forms  a  sort  of  tunnelled 
tumour  similar  to  those  in  the  lungs  ;  and,  by  the 
pressure  or  irritation  proceeding  from  this  tumour, 
may  give  rise  to  a  peculiar  and  ultimately  fatal  form 
of  J acksonian  epilepsy. 


Fig.  S5. — Distomum  ringeri. 

(Leuckart. 
re,  Magnified  ;  b,  natural  size. 


57°  Endemic  Hmmoptysis. 


The  parasite  (Fig.  85). — The  parasite  itself  is 
reddish  brown  in  colour,  thick  and  fleshy,  and  oval 
in  form.  So  thick  is  it  that  its  transverse  section  is 
almost  round.  It  measures  8  to  10  mm.  in  length  by 
4  to  6  mm.  in  breadth,  and  is  covei-ed  with  minute 
spines. 

Diag:nosis. — Diagnosis  of  endemic  hsemoptysis 
is  at  once  established  by  the  discovery  of  the  charac- 
teristic ova  in  the  almost  equally  characteristic 
sputum.  Rales  and  other  physical  signs  of  lung 
consolidation  are  not  usually  discoverable. 

In  the  case  of  one-sided  convulsions,  or  in  hemi- 
plegic  affections  occurring  in  a  native  of,  or  in  a 
visitor  from,  the  countries  in  which  this  distome  is 
endemic,  the  sputum  should  be  examined  on  the 
chance  of  discovering  evidence  of  the  parasite.  Should 
ova  be  found,  there  is  a  strong  presumption  that 
the  cerebral  trouble  arises  from  distomum  tumour  in 
the  brain. 

Treatment. — Hitherto  no  means  of  expelling 
this  parasite  from  the  lungs  has  been  discovered.  In 
the  case  of  cerebral  distomiasis  it  might  be  possible 
by  an  operation  to  remove  the  parasite  and  associated 
tumour,  and  thus  afford  a  chance  of  recovery  in  what 
has  hitherto  proved  a  fatal  condition. 

Prophylaxis  in  this,  as  in  so  many  animal 
parasitic  diseases,  principally  lies  in  the  dix-ection  of 
securing  a  pure  water  -  supply  and  avoiding  all 
uncooked  articles  of  diet  which  might  be  supposed 
to  contain  the  young  parasites. 
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IV.   PARASITES  OP  THE  LIVER. 


DISTOMUM  CONJUNCTUM. 

DiSTOMUM  CONJUNCTUM  (Fig.  86,  ff,  c)  was  discovered 
by  MacConnell  in  an  East  Indian  in  1874.  It  is 
leaf-shaped,  narrower  in  front  than  behind,  and 
measures  9  to  12  mm.  in  length  by  2^  mm.  in 
breadth.  Its  surface  is 
covered  with  minute 
spines.  The  eggs  (Fig. 
66,  b)  are  oval,  opercu- 
lated,  and  measure  34  jj. 
in  length  by  19  ^  in 
breadth.  This  parasite 
iahabits  the  bile  ducts, 
which  it  thickens  and 
sacculates.  Apparently 
D.  conjuiicturii  is  but  of 
slight  importance  patho- 
logically. 

DISTOMUM  SINENSE. 

Distomurii  sinense  was 
discovered  almost  simul- 
taneously by  MacConnell 
in  India  and  MacGregor 
in  Mauritiu.s,  in  1874. 
It  has  been  found  in  many  Eastern  countries,  in- 
cluding India,  Mauritius,  Japan,  Corea,  Formosa, 
China,  and  Tonkin.  In  the  last-named  country  it 
appears  to  be  very  common. 

D.  sinense  (Fig.  87,  a,  c)  measures  from  20  to 
22  mm.  in  length ;  it  is  oblong,  narrow,  and  some- 


Fig.  S6. — Distomum  conjunchm. 
a,  Natui-al  size  ;  6,  ovum  ;  <:,  niagnitled. 
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what  pointed  anteriorly,  reddish  in  colour,  and  almost 
transparent.  The  eggs  (Fig.  87,  h)  are  28  to  30  in 
length  by  16  to  17  /X  in  breadth,  operculated,  almost 


Fig.  ST.— Disiorawii  siiieji 
0,  Natural  size ;  b,  oviiiu  ;  c,  mngnifleJ. 


black  in  colour,  and  contain  a  ciliated  embryo. 
Nothing  is  known  of  the  life-history  of  the  parasite 
farther  than  that  it  may  occur  in  some  of  the  lower 
animals — in  the  cat,  for  example.  Probably  its 
immature  stages  arc  passed  in  a  mollusc  or  other 
small,  soft-skinned,  freshwater  animal. 
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Z>.  sinense  inhabits  the  bile  ducts  and  gall-bladder. 
It  dilates  and  thickens  the  biliary  canals,  expanding 
them  in  places  into  cavities  and  diverticula  as  large 
as  a  tilbert.  In  these  cavities  vast  numbers  of 
parasites  are  sometimes  found.  The  diverticula 
communicate  with  the  bile  ducts,  along  which  the 
ova  of  the  parasites,  and  sometimes  the  parasites 
themselves,  escape  into  the  intestine.  The  aftected 
liver  is  enlarged  on  the  whole,  although  the  tissue 
in  the  immediate  neighbourhood  of  the  diseased  bile 
ducts  is  atrophied.  The  spleen,  also,  may  be  hyper- 
trophied,  and  the  intestine  in  a  condition  of  chronic 
catarrh. 

This  parasite^  which  for  long  was  supposed  to  be 
practically  innocuous,  is  now  known  to  be  the  cause 
of  a  serious  disease  of  the  liver  which  may  terminate 
fatally. 

■Baelz  discovered  that  in  certain  low-ljang,  un- 
hygienic villages  in  Japan  this  helminthiasis  was 
exceedingly  common,  quite  20  per  cent,  of  the  in- 
habitants being  affected.  When  the  iiafection  is  severe 
the  liver  becomes  enlarged,  and  chronic  diarrhoea,  with 
recurring  attacks  of  jaundice,  sets  in.  Later,  anasarca 
appears,  and  gradually  a  cachexia  resembluig  that 
of  sheep-rot  is  established  which,  in  the  course  of 
several  years,  may  prove  fatal. 

It  would  be  well  to  bear  this  parasite  in  mind 
in  approacliing  the  diagnosis  of  obscure  hepatic 
disease,  associated  with  diarrhoea  and  jaundice,  in 
patients  from  the  East.  It  is  just  possible  that  the 
discovery  of  the  ova  in  the  stools  might  guide  to  a 
correct  diagnosis. 

PENTASTOMUM  CON.STRICTUJI  (Viy;.  SS). 

This,  which  is  pj-obably  a  formidable  parasite, 
has  now  been  found  a  number  of  times  ency.sted  in 
the  liver,  and  occasionally  in  the  lungs,  of  African 
negroes.  It  appears  to  give  rise  to  a  considerable 
amount  of  irritation,  perhaps  to  peritonitis  and  to 
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pneumonia.  Nothing  is  known  as  to  the  way  in 
which  man  becomes  infected  with  the  parasite,  of 
which  the  larval  form  alone  has  been  recognised. 
This  is  of  a  milky  white  colour,  from  1  to  \\  inch 
in  length,  cylindrical,  flattened  on  the  ventral  surface, 


Fig.  8S. — Peyitastnmuvi  constrictum.         Fig.  Sfl.—Penhtstomnmconstric- 
(Aitken.)  turn  encysted  in  the  liver. 

{Aitlcen.) 


ringed,  rounded  anteriorly,  and  terminating  posteriorly 
in  a  blunt  cone.  The  anterior  end  is  provided  with 
two  pairs  of  hooks  arranged  on  each  side  of  the 
pit-like  mouth.  The  posterior  aspect  of  the  rings, 
twenty-three  in  number,  carries  a  number  of  minute 
spinous  projections.  The  parasites,  surrounded  by 
their  integumental  exuvise,  are  found  each  coiled  up 
in  a  cyst-like  pouch,  and  scattered  through  the 
substance  of  the  liver  (Fig.  89),  or  projecting  as  nodules 
on  the  surface  of  the  gland.  Aitken  ("  Principles 
and  Practice  of  Medicine,"  4th  ed.,  1866)  gives  a 
very  complete  account  of  a  case  of  a  negro  in  whom 
the  pentastomum  seemed  to  be  the  cause  of  death. 
He  gives  a  drawing  from  another  case  showing  the 
cysts  in  the  liver,  from  the  surface  of  which  one  of 
the  parasites  is  protruding  into  the  peritoneal  cavity. 


I 
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CHAPTER  XXXVIII. 

V.  INTESTINAL  PARASITES. 

NEMATODES. 

Flicroscopical  examinatioii  of  the  fa;ces 
lor  ova  of  intestinal  parasites — If  the  fseces 
of  the  natives  of  warm  climates,  and  of  Euro23eans 
coming  from  warm  climates,  are  systematically 
examined  with  the  microscope,  it  will  be  astonishing 
how  frequently  they  are  found  to  contain  the  ova  of 
three  species  of  nematode  worms  —  Ascaris  lumbri- 
coides,  Tricliocej)hahts  disj)ar,  and  Ankylostomum 
duodenale.  The  ova  of  the  tapeworms  and  of 
the  common  threadworm  (Oxyuris  vermicidaris), 
are  rarely  found  in  the  stools,  as  these  parasites  do 
not,  as  a  rule,  part  with  their  ova  until  the  joints 
of  the  former,  or  the  entire  body  of  the  latter,  have 
left  the  alimentary  canal ;  but  as  the  three  nematodes 
mentioned  pass  their  eggs  directly  into  the  bowel, 
these  eggs  habitually  appear  in  the  fseces,  and  con- 
stitute unequivocal  evidence  of  the  presence  of  their 
respective  parental  forms.  Occasionally  the  ova  of 
the  rarer  hepatic  and  intestinal  parasites — such  as 
Bilharzia  hcematobia,  Distomum  sinense,  Distomum 
crassum,  Distomum  hepalicum,  and  one  or  two  still 
rarer  helminths  are  encountered  ;  as  these,  with  the 
exception  of  bilharzia,  are  very  rare,  from  a  practical 
point  of  view  they  may  be  disregarded.  Without 
large  experience,  the  ova  of  the  rarer  parasites  cannot 
be  identified  off-hand  ;  but  if  the  practitioner  has 
learned  to  recognise  those  of  the  three  common 
species,  he  will  at  once  know  when  he  comes  across 
the  ova  of  any  of  the  rarer  species  and,  on  referring 
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to  some  special  work  on  helmintliology,  will  have 
little  difficulty  in  arriving  at  a  correct  diagnosis. 

The  microscopic  examination  of  feces  for  ova, 
though  somewhat  disagreeable,  is  by  no  means  a 
difficult  matter.  All  that  is  necessary,  by  way  of 
preparation,  is  to  place  on  the  slip  a  minute  portion 
of  the  suspected  fseces— about  the  size  of  a  hemp  seed 
— and  then  to  apply  the  cover-glass,  gently  gliding  it 
over  the  slip  so  as  to  spread  out  the  mass  in  a  thin, 
fairly  uniform,  and  transparent  layer.  If  the  bit  of 
fa3ces  prove  too  consistent,  a  little  water  may  be 
added  so  as  to  soften  it.  If  the  stools  are  loose  and 
watery,  the  sediment  should  be  taken  up  with  a 
pipette  and  examined.  It  is  well  to  make  two  or 
three  preparations.  The  microscopic  examination 
must,  in  the  first  instance,  be  made  with  a  low  power 
— an  inch,  or  better,  a  half -inch  objective.  Search 
must  be  made  in  every  part  of  the  slide,  and  every 
suspicious  body  carefully  scrutinised,  a  higher  power 
being  used  if  necessary.  A  very  little  practice  suffices 
for  the  identification  not  only  of  ova  but  of  the 
species  of  parasite  to  which  the  ova  belong. 

The  points  to  be  attended  to  in  the  diagnosis  of  ova 
are  size,  shape,  colour,  thickness,  roughness,  smooth- 
ness, and  markings  on  the  surface  of  the  shell ;  the 
presence  or  otherwise  of  yolk  spheres,  of  a  differentiated 
embryo,  or,  in  the  case  of  the  taenia?,  of  the  three 
pairs  of  embryonic  booklets  ;  the  existence  of  an 
operculum  in  the  case  of  certain  distomes  and  of 
bothriocephalus.  The  ova  of  the  same  species  of 
parasite  vary  but  slightly,  and  are  in  every  instance 
sufficiently  stable  and  definite  for  correct  diagnosis. 

Ova  of  Trichocejjhahis  disjmr  (Fig.  90,  a). — Of  the 
three  common  nematodes  mentioned — Trichocephalus 
dispar,  Ascaris  luinbricoides,  and  Ankylostoimnn  dno- 
denale. — the  ova  of  the  first  are  those  most  frequently 
met  with.  They  occur  sometimes  in  enormous  numbers, 
as  many  as  six  or  eight  specimens  being  visible  in  one 
field  of  an  inch  objective.  They  form  rather  a  striking 
object  under  the  microscope.   They  are  oval,  measuring 
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from  56  by  24  yu  to  36  ^  by  26  /y,  the  ends  of  the  long 
axis  of  the  oval  being  slightly  pointed  and  tipped  with 
a  little  shining  protection  or  plug.  Their  general 
appearance  suggests  an  elongated  oval  tray,  the  pro- 
jections at  the  poles  of  the  ovum  representing  the 
handles  of  tlie  tray.  They  are  dark  brown  in  colour, 
sharply  defined,  double  outlined,  and  contain  no 
differentiated  embryo. 

The  ova  of  Ascaris  lumbricoides  (Fig.  90,  b)  are 
considerably  larger  (60  to  75  by  36  to  55  n)  than 
those  of  Trichocephahcs  dispar  (Fig.  90,  a).    They  are 


Fig.  00.— 0\'aof  a,  Tricliocepliahis  dispar;  h,  Ascaris  himhHcoidcs;  c,  Anlii- 
lostomnm  dvodenah.  (Sonsino.) 

also,  as  a  rule,  more  spherical  or,  rather,  more  broadly 
oval ;  occasionally  they  are  almost  barrel-shaped. 
Like  those  of  trichocephalus,  they  are  dark  brown  in 
colour  from  bile  staining,  but  they  are  much  less 
sharply  and  smoothly  defined,  posses,sing  a  coarse 
thick  shell  which  is  roughened  by  many  warty  ex- 
crescences. The  yolk  contents  are  not  always  easily 
made  out,  nor,  when  made  out,  can  any  sign  of 
embryo  or  segmentation  be  discovered. 

A  point  of  practical  importance  to  be  attended 
to  lies  in  the  circumstance  that  the  rough  outer 
layer  on  the  shell  of  the  ovum  of  ascaris  is  very 
easily  detached,  leaving  the  egg  with  a  shaip,  smooth 
outline  suggestive  of  some  other  form  of  parasite. 
Therefore,  to  obviate  this,  in  mounting  fteces  it  is 
well  to  avoid  too  much  gliding  of  the  cover-glass 
over  the  slip. 

h  h 
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The  ova  of  Ankylostomum  duodemde  (Fig,  90,  c) 
contrast  very  markedly  with  both  the  foregoing, 
particularly  in  the  matter  of  colour.  Trichocephalus 
and  ascaris  ova  are  invariably  dark  and  bile-stained  ; 
those  of  the  ankylostomum  are  beautifully  clear  and 
transparent.  They  measure  55;u  to  65  /i  by  32;u  to  43yu  ; 
have  a  regular,  somewhat  elongated  oval  form,  with 
a  delicate,  smooth,  transparent  shell,  through  which 
two  or  four  light  grey  yolk  segments  can  be  distinctly 
seen.  It  is  well  to  search  for  these  ova  soon  after 
the  fseces  have  been  passed ;  otherwise,  owing  to  the 
rapidity  with  which,  in  favourable  circumstances, 
development  proceeds,  the  embryo  may  have  quitted 
the  shell  and  the  egg  be  no  longer  visible. 

TRICHOCEPHALUS  DISPAR. 

Trichocephalus  dispar,  the  whip-worm,  lives  prin- 
cipally in  the  ctecum.  In  many  countries  it  is 
present  in  more  than  half  the  population.  It  is 
believed  to  maintain  its  position  by  transfixing,  pin 
fashion,  with  its  long  slender  neck  a  superficial  fold 
of  the  mucous  membrane.  According  to  Powell,  the 
females  very  much  preponderate,  the  ju'oportion  to 
males  being  as  466  to  1.  Excepting  that  the  prac- 
titioner should  be  familiar  with  the  appearance  of 
its  eggs  in  the  stool,  so  that  he  may  be  able  to  dis- 
tinguish them  from  those  of  ascaris,  of  ankylostomum, 
and  of  other  parasites,  its  presence  is  of  no  practical 
moment.  So  far  as  known,  it  gives  rise  to  no  serious 
pathological  lesion ;  a  fortunate  circumstance,  seeing 
that  hitherto  it  has  been  found  impossible,  with  any 
degree  of  certainty,  to  dislodge  it  by  anthelmintics. 

ASCARIS  LUMBRICOIDES. 

Though  not  quite  so  common  in  tropical  countries 
as  trichocephalus,  the  ascaris  is  nevertheless  vei-y 
common  indeed,  especially  in  children,  who  often  har- 
bour these  loathsome  creatures  in  enormous  numbers 
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— in  dozens,  or  even  in  hundreds.  In  those  coun- 
tries, at  one  time  or  another,  nearly  every  child  gets 
them  ;  so  much  so  that,  when  doubt  exists  about  the 
nature  of  some  obscure  affection,  a  dose  or  two  of 
santonin  often  produces  results  which  will  seem  to 
justify  a  diagnosis  of  "  worms,"  and,  for  the  time 
being  perhaps,  satisfy  an  anxious  mother. 

Mode  of  infection. — The  reason  for  the  great 
frequency  of  Ascaris  lumhricoides  in  tropical  countries 
is  probably  twofold — the  warmth  of  the  climate,  and 
the  habits  of  the  people  with  regard  to  the  disposal 
of  night-soil.  In  the  fieces  the  ova  exhibit  no  trace 
of  segmentation  or  of  differentiated  embryo ;  but  if 
placed  in  water,  or  kept  moist  and  in  a  warm 
place,  in  the  course  of  from  five  or  six  months — 
— longer  or  shorter  according  to  temperature — the 
embryo  is  developed,  and  can  be  seen  coiled  up  and 
moving  about  inside  the  egg-shell.  If  such  an  egg 
is  accidentally  or  intentionallj'  swallowed,  on  ari'ival 
in  the  stomach  the  shell  is  dissolved  away  and  the 
contained  embryo  is  set  free.  In  a  month  it  grows 
into  a  sexually  mature  animal,  and,  if  both  sexes 
are  present,  eggs  in  countless  numbers  are  soon  pro- 
duced and  appear  in  the  fieces.  Desiccation  of  the 
egg  at  atmospheric  temperatures  does  not  destroy 
the  embryo,  which  will  quickly  revive  on  becoming 
moistened.  In  many  warm  countries  night-soil  is 
the  favourite  fertiliser,  and  is  regularly  preserved 
and  spread  upon  the  fields.  In  this  way  the  ova  of 
ascaris  obtain  an  opportunity  of  maturing,  and  thus, 
too,  they  have  an  opportunity  of  being  swallowed 
by  man.  They  may  also  be  washed  into  drinking 
water;  or,  becoming  desiccated  on  the  drying  up  of 
the  fields,  be  blown  about  as  dust  ;  or  they  may 
become  attached  to  fruit  or  vegetables.  In  one  of 
these,  or  in  similar  ways,  they  finally  reach  the 
human  stomach  and  there  attain  maturity. 

Symptoms. — In  many  instances  the  ascaris  gives 
rise  to  no  very  noticeable  symptom  ;  in  other  instances 
it  is  to  be  credited  with  a  number  of  ill-defined 


ASCARIS  LUMBRICOIDES. 


gastric  and  perhaps  nervous  troubles— capricious  ap- 
petite, foul  breath,  restless  sleep,  peevishness,  vague 
abdominal  pains,  nausea,  and  so  forth.  Sometimes 
the  worms  get  into  the  stomach  and  are  vomited, 
their  appearance  giving  rise  to  no  inconsiderable 
alarm.  They  may  even  creep  up  the  oesophagus  and 
into  the  mouth,  or  out  by  the  nostrils.  Cases  are  on 
record  in  which  they  caused  suffocation  by  wandering, 
in  this  way,  into  the  i-ima  glottidis.  They  have  also 
been  known  to  enter  the  bile  ducts  and  give  rise  to 
jaundice  ;  to  penetrate  the  intestinal  wall  and  escape 
into  the  peritoneum,  causing  peritonitis ;  or  to  bur- 
row into  the  abdominal  walls  and  cause  abscess. 
Fortunately  these  accidents  are  of  rare  occurrence; 
their  possibility,  however,  should  be  borne  in  mind 
and,  apart  from  other  obvious  considerations,  ought  to 
make  us  endeavour  to  rid  patients  of  these  trouble- 
some guests  as  soon  as  possible.  With  this  object  in 
view,  it  was  my  practice  in  China  to  give  my  little 
patients,  as  a  matter  of  routine,  a  few  doses  of 
santonin  twice  a  year ;  very  often  the  precaution  re- 
ceived its  justification  by  the  appearance  in  the  stools 
of  one  or  more  ascarides. 

Adults,  especially  young  adults,  although  to  a 
much  smaller  degree  than  children,  are  liable  to  en- 
tertain these  verminous  visitors.  Sometimes  certain 
obscure  dyspeptic  symptoms  in  grown-up  people  will 
resist  all  treatment  until  three  or  four  grains  of 
santonin  and  a  purgative  have  been  administered.  I 
had  a  patient  once,  who  for  a  long  time  had  been 
troubled  with  unaccountable  nausea.  One  day,  while 
he  was  sitting  at  breakfast,  the  feeling  of  sickness 
came  on  with  unusual  intensity.  He  had  to  leave 
the  table  and,  after  one  or  two  x'etching  efforts, 
brought  up  an  Ascaris  lumbricoides.  After  this  he 
was  no  more  troubled  with  nausea.  It  is  well,  there- 
fore, when  puzzled  over  some  obscui'e  dyspeptic  con- 
dition in  ti-opical  patients,  to  bear  the  ascaris  in  mind. 
If,  for  some  reason,  it  is  undesirable  to  give  santonin 
unnecessarily,  the  stools  ought  first  to  be  examined 
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with  the  microscope.  If  ova  (Fig.  90,  h)  are  found, 
a  dose  or  two  of  santonin  may  clear  up  diagnosis  and 
cure  the  patient ;  if  no  ova  are  found,  the  drug  may 
be  withheld  and  the  idea  of  ascarides  abandoned. 

Ti-eatnieiit. — The  ascaris  is  readily  expelled  by 
a  few  grains  of  santonin.  The  dose  is  from  half  a 
grain  to  one  grain  for  a  child,  three  to  four  grains  for 
an  adult.  A  good  plan  of  giving  the  drug  is  to 
prescribe  three  such  doses  on  successive  mglits,  the 
tirst  and  last  dose  to  be  followed  by  castor  oil  next 
morning.  Patients,  or  mothers,  ought  to  be  warned 
about  the  peculiar  effect  santonin  has  on  the  urine 
and  sometimes  on  the  vision.  I  have  only  once  seen 
any  bad  effects  ;  in  this  instance  a  peculiar  sort  of 
intoxication,  attended  with  delirium,  which  did 
not  quite  pass  away  for  several  days,  followed  its 
exhibition. 

ANKYLOSTOMUM   DUODENALE  AND  ANKYLOSTOMIASIS. 

Ascaris  himbricoides,  though  an  unpleasant  para- 
site, cannot  be  considered  a  dangerous  one,  unless  in 
very  exceptional  circumstances.  It  is  otherwise 
with  the  ankylostomum  (sometimes  called  Dochmins 
duodenalis)  which,  in  many  countries,  on  account  of 
the  dangerous  cachexia,  called  ankylostomiasis,  it  gives 
rise  to,  amounts  to  a  positive  curse. 

NomeiirJature. — The  form  of  endemic  ansemia 
with  which  this  parasite  is  associated  is  of  so  marked 
a  character  that  it  has  received  a  variety  of  dis- 
tinctive names.  Thus,  in  the  French  West  Indies, 
severe  ankylostomiasis  is  known  as  cachexia  aqueuse  ; 
sometimes  as  malcceur,  or  as  vial  d'estomac  des  negres  ; 
in  Colombia  it  is  called  tuntun,  the  sufferers  being 
known  as  iunienios ;  in  Brazil  it  has  been  called 
oppilalio,  opilap^ao,  and  canqarfi ;  in  Europe  it  is 
sometimes  known  as  "  miners'  anaimia,"  or  "  tunnel 
disease,"  the  latter  in  allusion  to  the  notorious  Saint 
Gothard  epidemic  ;  the  form  occurring  in  Egypt  is 
spoken  of  as  Egyptian  clilorosis ;  in  Ceylon  it  has 
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been  called  beriberi ;  and,  doubtless,  elsewhere  there 
are  local  names  for  this  peculiar  verminous  anjemia. 

Oeogrraphical  distiibution.— Since  its  dis- 
covery by  Dubini  in  1838,  the  ankylostomum  has 
been  found  so  widely  diffused  that  it  may  be  said 
to  occur  in  all  tropical  and  subtropical  countries. 
Besides  being  abundantly  present  in  the  south  of 
Europe,  and  in  the  tropical  and  subtropical  regions 
of  Asia  and  America,  it  has  been  ascertained  to 
exist  in  North  and  South  Queensland,  Australia 
{Trans.  Intercolonial  Med.  Cong,  of  Australia,  1893, 
Drs.  Gibson  and  Turner),  and  in  several  of  the 'islands 
of  the  Pacific.  So  prevalent  is  it  in  many  parts  of 
India  that,  according  to  Dobson  (Trans.  First  Ind. 
Med.  Cong.,  Calcutta,  1895),  quite  75  per  cent,  of  the 
inhabitants  are  affected.  In  Egypt  it  is  found  at 
nearly  every  post-mortem  examination ;  and  there  the 
anemia  it  gives  rise  to  is  one  of  the  most  common 
causes  for  the  rejection  of  recruits 

)in    the  army.      Thornhill  {Trans. 
First  Ind.  Med.    Cong.,  Calcutta, 
1895)     regarded    its    ravages  in 
Ceylon  as   far  more  serious  than 
those  of  cholera  ;  this,  not  on  ac- 
count of  the  number  of  deaths  it 
p.  '  ,    ,  ,  ,  ,     causes  directly,  but  on  account  of 
mum  dtiodenaie,  male  tue    vast   numbers    afiected,  the 
c/mrd.f  chronic  nature  of  the  disease,  and 

the  aggregate  mortality,  direct,  and 
especially  indirect,  for  which  it  is  responsible. 

The  parasite  (Fig.  91). — The  normal  habitat 
of  A.  duodenale  is  the  small  intestine  of  man,  par- 
ticularly the  jejunum,  less  so  the  duodenum,  rarely 
the  ileum  or  lower  reaches  of  the  alimentary  canal ; 
very  occasionally  it  is  found  in  the  stomach.  In 
these  situations  it  attaches  itself  by  means  of  its 
powerful  buccal  armature  to  the  mucous  membrane, 
from  the  blood  of  which  it  obtains  a  plentiful  supply 
of  nourishment.  It  is  supposed  to  shift  its  hold 
from  time  to  time,  the  abandoned  bite  continuing  to 
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ooze  blood  for  a  short  period.  It  is  said  to  be  very 
prodigal  of  the  blood  it  imbibes,  the  red  corpuscles 
passing  through  its 
alimentary  canal 
unchanged,  the 
plasma  alone  being 
utilised. 

The  male  and 
female  ankylostomes 
— jjresent  generally 
in  the  proportion  of 
one  of  the  former 
to  three  of  the  latter 
— do  not  differ  so 
much  in  size  as  is 
the  case  with  many 
of  the  other  nema- 
todes. The  male 
(Fig.  92)  measures 
from  6  to  11  mm.  in 
length  by  -4  to  '5 
mm.  in  breadth  ;  the 
female  7  to  15  mm. 
in  length  by  1  mm. 
in  breadth.  Both 
sexes  are  cylindrical 
in  form,  white  when 
they  are  alive,  grey 
when  dead,  reddish 
brown  when  full  of 
blood.  In  both  sexes 
the  posterior  end  is 
the    bi'oadest  part, 

whence  the  body  tapers  forwards  to  a  narrow  neck 
ending  in  a  powerfully  armed,  bulging  and  distinct 
mouth  capsule.  The  margin  of  this  remarkable 
organ  is  furnislied  with  four  strong,  claw-like  hooks 
— two  on  each  side  of  the  ventral  line,  and  two  conical 
teeth — one  on  each  side  of  the  dorsal  line.  The  tail 
of  the  female  is  conical,  and  ends  in  a  short  delicate 


Fig.  92. — Male  Anmiosioniuw,  duo^maU. 
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spine  ;  the  anus  being  subterminal,  and  the  vagina 
opening  on  the  ventral  surface  at  the  commencement 
of  the  posterior  third  of  the  body.  The  tail  of  the 
male  is  provided  with  a  large  umbrella-like,  trilobate 
bursa  possessing  eleven  ribs.  Two  long  and  very 
delicate  spicules  project  from  the  cloaca  which  opens 
at  the  bottom  of  the  bursa.  Owing  to  the  relative 
positions  of  the  sexual  openings,  the  wonns  in  con- 
jugation look  like  the  G-reek  y. 

Reproduction  and  mode  of  infection. — The  female 
ankylostomes  produce  a  prodigious  and  never-ending 
stream  of  eggs  (Fig.  90,  c)  which  jmss  out  in  the 
fiBces.  As  already  stated,  while  in  the  body  of  the 
host  the  development  of  the  embryo  does  not  advance 
very  far  ;  but  on  leaving  the  human  host  it  proceeds, 
in  suitable  circumstances,  so  rapidly  that  in  one  to 
two  days  a  rhabditiform  embryo  (-2  mm.  by  -014  mm.) 
is  born.  This  minute  organism  is  very  active,  vora- 
ciously devouring  what  organic  matter  it  can  find 
and,  for  a  week,  growing  rapidly  (to  '56  mm.  by 
•024  mm.).  During  this  time  it  moults  twice.  After 
the  second  moulting  it  passes  into  a  torpid  condition, 
in  which  it  ceases  to  eat,  and  growth  is  suspended. 
In  this  state  it  may  live  for  weeks  or  months,  moving 
about  more  or  less  languidly  in  muddy  water,  in 
mud,  or  in  damp  earth.  Should  chance  so  deter- 
mine, it  is  finally  transferred  to  the  human  alimentary 
canal,  either  in  muddy  drinking  water,  or  in  the 
mud  or  dirt  adhering  to  the  hands  or  food  dishes  of 
the  agricultui'ist,  the  brick-maker,  or  other  operative 
engaged  in  handling  the  soil ;  or,  it  may  be,  in  earth 
deliberately  eaten  by  the  geophagist  and  children. 
Arrived  in  its  final  host,  after  moulting  again  at 
the  end  of  five  weeks  (Leichtenstern)  it  acquires 
sexual  characters  and  the  permanent  adult  form. 
The  duration  of  the  life  of  A.  duodenale  in  the  intestine 
has  not  been  determined ;  some  state  it  in  months, 
others  in  years  (Sonsino) — one  to  three.  On  account 
of  liability  to  reinfection,  this  point,  an  important 
one  as  affecting  prognosis,  is  difficult  to  determine. 
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Giles  holds  that  A.  duoclenale  may  become  sexually 
mature,  assuming  ihabclitiform  characters  while  out- 
side the  human  body  and  in  the  free  state  ;  ni 
other  words,  that  it  is  heterogenetic,  an  abundant 
supply  of  food  favouring  non-parasitic  multiplication. 
His  observations,  so  far  as  we  are  aware,  have  not 
been  confirmed  ;  though  partially  upheld  by  Sandwith, 
doubt  has  been  thrown  on  their  relevancy  by  Sonsino 
and  Macdonald. 

ANKYLOSTOMIASIS. 

History.— Although  Griesinger  had  previously 
shown  that  Egyptian  chlorosis  was  due  to  the  pre- 
sence of  the  ankylostomum  in  the  small  intestine, 
and  although  similar  observations  had  been  made 
on  negroes  in.  America,  it  was  not  until  the  very 
fatal  epidemic  of  antemia  among  the  miners  in  the 
Saint  Gothard  tunnel  (in  1880)  had  called  the  atten- 
tion of  European  observers  to  the  subject,  that  the 
real  pathological  importance  of  this  parasite  began  to 
be  pi-operly  apprehended.  Multiplied  observations 
have  now  shown  that,  although  very  minute,  this 
blood-sucking  parasite,  if  present  in  large  numbers 
and  for  a  length  of  time,  more  especially  if  its  victims 
are  poorly  fed,  is  a  very  dangerous  one  indeed.  The 
constant  drain  of  blood  which  its  presence  entails,  the 
catarrh  arising  from  the  irritation  caused  by  the  wounds 
it  inflicts  on  the  mucous  membrane,  the  consequent 
impairment  of  nutrition,  and,  possibly,  as  has  been 
suggested,  the  absorption  of  some  hfemolytic  toxin — 
the  product  of  the  parasite — give  rise  to  a  grave 
cachexia,  disqualifying  to  a  greater  or  lesser  extent 
the  subject  of  it  for  work,  and,  not  infrequently, 
leading  to  a  fatal  issue. 

Its  importance. — It  is  not  in  every  instance 
in  which  the  ankylostomum  is  present  that  con- 
sequences so  serious  ensue.  There  may  be  dozens 
of  ankylostomes  in  the  intestine  without  any  appreci- 
able anaemia,  or,  indeed,  symptoms  of  any  description 
whatever,    (irave  symptoms  are  the  exception.  One 
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must  be  careful,  therefore,  to  avoid  concluding  that 
the  ankylostomum  is  the  cause  of  every  pathological 
condition  with  which  it  may  chance  to  concur. 

On  the  other  hand,  many  inhabitants  of  tropical 
and  subtropical  countries  are  in  a  state  of  chronic 
starvation.  Living  on  coarse,  bulky,  innutritious 
food,  they  are  prone  to  dilatation  of  the  stomach  and 
dyspeptic  troubles.  In  such,  any  additional  cause  of 
malnutrition,  as  a  swarm  of  ankylostomes,  and  a  daily 
though  perhaps  small  loss  of  blood,  may  be  sufficient 
to  turn  the  scale  against  them.  In  those  countries,  as 
elsewhere,  there  are  many  who  live  just  on  the  border- 
land between  health  and  disease  ;  to  such  the  ankylo- 
stomum may  prove  the  last  straw  that  breaks  the 
camel's  back. 

It  is  evident  that  as  a  complication  in  typhoid,  in 
kidney  disease,  in  dysentery,  in  malaria,  in  fact  in  any 
chronic  or  exhausting  disease,  tlie  importance  of  this 
anaemia-producing  parasite  cannot  be  ignored. 

The  practitioner  in  the  tropics,  therefore,  must  be 
constantly  on  the  outlook  in  all  cases  of  antemia,  of 
dyspepsia,  and  of  debilitated  conditions  generally, 
for  the  ankylostomum.  He  must  bear  in  mind  that 
this  parasite,  as  will  be  presently  pointed  out,  if  per- 
mitted to  remain  in  the  intestine  for  a  length  of  time, 
may  be  the  cause,  not  only  of  remediable  anaemia,  but 
of  anaemia-produced  degenerations  of  various  organs 
from  which  recovery  is  impossible.  On  this  account, 
also,  ^  its  early  recognition  becomes  a  matter  of  the 
first  importance. 

Further,  ankylostomiasis  is  an  important  disease 
from  the  standpoint  of  the  employer  of  native  labour. 
The  invaliding  and  inefficiency  which  it  causes  among 
coolies,  not  to  mention  the  deaths,  are  often  financially 
a  serious  matter  to  the  planter  and  tlie  mine-owner. 
To  them,  any  wisely  directed  expense  or  trouble  under- 
taken for  the  treating  and  controlling  of  this  helmin- 
thiasis will  be  abundantly  repaid  by  the  increased 
efficiency  of  the  labourer. 

Symptoms. — The  essential  symptoms  of  ankylo- 
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stomiasis  are  those  of  a  progressive  anemia ;  an  anajinia 
which  is  generally  associated  -with  dyspeptic  trouble, 
but  which,  in  uncomplicated  cases,  is  not  associated 
with  wasting.  If  the  progress  of  a  case  be  unchecked, 
serous  effusions  in  different  organs  and  fatty  degenera- 
tion of  the  heart  ensue,  and  death  may  occur  from 
syncope  or  from  intercurrent  complication. 

One  of  the  earliest  symptoms  of  an  extensive 
ankylostomum  invasion  is  pain  or  uneasiness  in  the 
epigastrium.    This  is  generally  increased  by  pressure, 
but°  for  the  time,  may  be  relieved  by  food.  The 
appetite,  sometimes  defective,  is  more  often  ravenous  ; 
but  its  gratification  is  apt  to  give  rise  to  dyspeptic 
trouble  of  various  kinds,  to  colic,  to  borborygmus, 
and   perhaps  to  diarrhrea  of   imperfectly  digested 
food.   Constipation  may  be  present  in  some  instances, 
irregularity  of  the  bowels  in  others.     The  taste  may 
be  perverted,  some  patients  exhibiting  and  persistently 
gratifying  an  unnatural  craving  for  such  things  as 
earth,  mud,  lime— what  is  called  pica  or  geophagy. 
The  stools  sometimes,  though  rarely,  have  a  reddish 
brown  tinge  from  admixture  of  half-digested  blood. 
Sometimes  they  may  contain  small  flakes  of  blood- 
tinged  mucus.     Pure  blood  is  rarely  passed.  An 
extensive  hemorrhage,  unless   there  be  concurrent 
colitis,  is  still  more  rare,  although  ^;os«  mortem  con- 
siderable quantities  of  blood  may  be  found  in  the 
small  intestine.    Fever  of  an  irregular,  intermitting, 
or  even  of  a  sub-continued  type,  is  common.    On  the 
other  hand,  the  temperature  may  be  constantly  sub- 
normal.    Or  these  conditions  may  alternate.    After  a 
longer  or  shorter  time,  symptoms  of  profound  anaemia 
gradually  disclose  themselves.    The  mucous  surfaces 
and  the  skin  become  pallid,  the  face  is  puffy,  and  the 
feet  and  ankles  are  swollen.     All  the  subjective 
.symptoms  of  a  definite  antemia  now  become  more  and 
more  apparent ;  there  is  lassitude,  breathlessness,  pal- 
pitations, tinnitus,  vertigo,  dimness  of  sight,  mental 
apathy  and  depression,  liability  to  syncope,  and  so 
forth.    The  circulation  is  irritable  and  hseinic  bruits 
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can  be  heard  over  the  heart  and  larger  blood-vessels. 
Ophthalmoscopic  examination  may  reveal  retinal 
hasmorrhages. 

From  some  of  tliese  symptoms,  were  it  not  that 
with  the  advancing  anajmia  there  is  no  loss  of  weight 
one  might  be  led  to  suspect  the  possibility  of  tuber- 
culous or  cancerous  disease  or  of  Bright's  disease 
So  far  from  losing  weight,  the  patient  may  appear  quite 
plump  and,  though  hfemocytometric  estimates  testify 
to  a  slow  and  steady  fall  in  the  corpuscular  richness  of 
the  blood  until  the  lowest  limit  compatible  with  life 
is  reached,  there  is  no  true  poikilocytosis  as  in  idio- 
pathic pernicious  anaemia,  no  excessive  leucocytosis 
as  in  leucocythaemia,  and  not  necessarily  any  enlarge- 
ment of  lymphatic  glands,  liver,  or  spleen.  The 
haemoglobin  value  of  the  corpuscles  is  not  depressed 
correspondingly  to  the  fall  in  their  numbers. 

The  rate  of  progress  is  very  different  in  different 
cases.  In  a  few  a  high  degree  of  anemia  may  be 
attained,  and  even  a  fatal  issue  ensue,  within  a  few 
weeks  or  months  of  the  appearance  of  the  first 
symptoms.  Such  rapid  cases  are  rare;  more  fre- 
quently the  disease  is  an  exceedingly  chronic  one, 
ebbing,  or  flowing,  or  slowly  progressing  through 
a  long  series  of  years. 

Should  serious  ankylostomiasis  occur  before  pu- 
berty, the  growth  and  development  are  apt  to  be 
delayed  and  stunted. 

Diag-nosis. — Provided  its  presence  be  suspected, 
ankylostomiasis  is  easily  diagnosed.  In  trojncal  coun- 
tries, anaemia  without  apparent  cause  should  always 
suggest  a  microscopical  examination  of  the  fa;ces.  If 
the  ova  (Fig,  90,  c)  of  Ankylostomum  dnodcnale  are 
discovered,  and  no  other  reason  for  the  ana;mia  be 
made  out,  the  presumption  is  that  the  joarasite  is  at 
the  root  of  the  mischief ;  at  all  events,  no  harm  is 
likely  to  result  from  treatment  based  on  this  supposi- 
tion. On  the  other  hand,  if  no  ova  are  found  it 
must  not  be  concluded  that  the  case  is  not  one  of 
ankylostomiasis;   for  it  sometimes  happens  that,  in 
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the  later  stages  of  the  disease,  symptoms  will  per- 
sist although  the  parasites  which  caused  them  m  the 
first  instance  have  disappeared  spontaneously,  or  have 
been  got  rid  of  by  treatment.  Permanent  degenera- 
tion of  the  alimentary  canal,  of  the  heart,_  liver, 
kidneys,  and  blood-forming  organs  may  remain,  and 
even  prove  fatal,  although  the  primary  cause  is  no 
longer  present.  The  history  of  the  absence  of  other 
sources  of  anaimia  is  all  we  may  have  to  go  upon  in 
such  circumstances. 

Ankylostomiasis  is  sometimes  confounded  with 
beriberi,  and  vice  versd.  The  presence  of  paretic  and 
cardiac  symptoms  not  accounted  for  by  the  moderate 
degree  of  anajmia  in  beriberi,  and  their  absence  in 
ankylostomiasis,  suffice  for  diagnosis.  The  antemia 
of  ankylostomiasis  diflfers  from  that  of  malaria,  inas- 
much as  the  latter  is  accompanied  by  enlargement 
of  the  spleen,  a  sallow  and  perhaps  pigmented  com- 
plexion, an  icteric  tint  of  the  sclerse,  occasional  attacks 
of  well-marked  periodic  fever  controlled  by  quinine, 
and,  especially,  the  presence  at  such  times  of  the  Plasmo- 
dium in  the  blood.  Of  course,  ankylostomiasis  and 
malarial  cachexia  may  concur,  and  often  do  concur,  in 
the  same  individual. 

Some  idea  of  the  intensity  of  the  aflfection  may 
1)0  got  from  an  enumeration  of  the  eggs  in  a  given 
quantity  of  fajces  ;  according  to  Grassi  and  Parona, 
150  to  180  eggs  per  cubic  centigramme  indicate  an 
infection  of  about  a  thousand  worms,  male  and  female. 

Patliolosfical  anatomy  and  patliology^— 
As  already  mentioned,  the  bodies  of  the  victims  of 
ankylostomiasis  are  not  wasted  ;  on  the  contrary,  there 
is  plenty  of  fat  in  the  usual  situations.  The  appear- 
ance of  plumpness  is  further  increased  by  a  greater 
or  lesser  amount  of  general  ojdema.  There  may  be 
effusions  in  one  or  more  of  the  serous  cavities.  All 
the  organs  are  ansemic.  The  heart  is  dilated  and 
flabby,  its  muscular  tissue  being  in  a  state  of  pro- 
nounced fatty  degeneration.  The  liver,  also,  is  fatty 
and  so  are  the  kidneys. 
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If  the  post-mortem  examination  be  made  within 
an  hour  or   two  of  death,  the   ankylostomes,  in 
numbers  ranguig  from  a  few  dozens  up  to  many 
hundreds,  will    be   found   still   attached   by  their 
mouths  to  the  mucous  surfaces  of  the  lower  part 
ot  the  duodenum,  the  jejunum   and,   perhaps,  of 
the  upper  part  of  the  ileum;  but  if  the  examina- 
tion has  been  delayed  for  some  hours,  the  parasites 
will  have  dropped  their  hold,  and  are  then  to  be 
tound  lying  in  the  mucus  coating  the  inner  surface 
ot  the  bowel.    Many  minute  extravasations  of  blood 
—some  fresh,  others  of  long  standing—are  seen  in 
the  mucous  membrane,  a  minute  wound  in  the  centre 
of  each  extravasation  representing  the  point  at  which 
the  parasite  had  been  attached.    Sometimes  blood- 
hlled  cavities,  as  large  as  filberts,  are  found  in  the 
mucosa ;  each  cavity  enclosing  one  or  two  worms  and, 
probably,  communicating  by  means  of  a  small  hole 
with  the  interior  of  the  intestine.    Old  extravasations 
are  indicated  by  punctiform  pigmentations.  There 
may  be  evidence,  in  the  shape  of  vesiculations  and 
thickening  of  the  mucosa,  of  a  greater  or  lesser  degree 
of  catarrh.     Occasionally,  streaks  or  large  clots  of 
blood  are  found  in  the  lumen  of  the  bowel. 

Daniels  {British   Guiana  Medical  Annual,  7th 
issue,  1895)  and  others  report  that  microscopic  exami- 
nation of  the  liver  and  kidneys  shows  the  presence, 
within  the  cells  of  the  parenchyma,  of  grains  of  yellow 
pigment  having  the  reactions  of  haBmatoidin ;  indicat- 
ing an  intravascular  blood  destruction,  such  as  occurs 
in  pernicious  ana;mia  and  other  diseases  in  which  ex- 
cessive hajmolysis  is  a  feature,    On  this  account,  and 
also  because  he  finds  granules  of  a  ferrous  nature  in 
the  liver  cells,  Daniels  concludes  that  the  anjemia 
m  ankylostomiasis  is,  in  a  measure,  the  result  of 
blood  destruction  within  the  vessels  by  some  toxic 
substance  produced  by  the  parasite  and  absorbed 
from  the  bowel.    These  results  have  not  been  con- 
firmed by  other  observers ;  on  the  contrary,  the  late 
Dr.  Beaven  Rake  {Journal  of  Pathology,  Nov.,  1894) 
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concluded,  from  Ccareful  estimates  of  the  amount  of 
iron  in  the  livers  of  five  cases  of  ankylostomiasis, 
that  in  this  disease  the  hepatic  iron  is  below  the 
normal  average,  and  that  the  anaimia  is  entirely  ownig 
to  the  direct  abstraction  of  blood  by  the  parasites. 
The  occurrence  of  the  condition  known  as  bothrio- 
cephalus  anfemia  lends  a  certain  amount  of  probability 
to  the  toxin-hffimolysis  theory.  Further  observations 
are  necessary  before  this  question  can  be  decided.   ^  ■ 

Treatment.— fern. — Until  the  introduction 
of  thymol  by  Bozzolo  in  1880,  extract  of  male  fern 
was  the  anthelmintic  usually  employed  in  ankylo- 
stomiasis. Male  fern  has  still  its  advocates.  It  may 
be  used  where  thymol  fails — an  occasional  occurrence. 

Thymol. — Before  the  administration  of  thymol  the 
patient  should  be  put  on  liquid  diet  for  a  day  or  two, 
and  have  the  bowels  well  cleared  out  by  an  aperient. 
In  the  morning,  and  following   the  action  of  the 
aperient,  three  or  four  ten-  to  thirty-grain  doses  of 
well  triturated  thymol,  in  cachets,  in  capsules,  or  in 
emulsion,  are  given  on  an  empty  stomach  at  intervals 
of  an  hour-.    If  the  bowels  do  not  open  spontaneously 
within  four  or  five  hours  of  the  last  dose  another 
aperient  dose  should  be  given.     Usually,  by  this 
treatment  many  ankylostomes  are  expelled  and  may 
be  found  in  the  motions.    One  such  course  of  thymol 
may  suffice  ;  but  it  is  well,  after  a  week  has  elapsed, 
again  to  examine  the  stools  nucroscopically,  and,  if  it 
be  found  that  ova  are  still  being  passed,  to  repeat 
the  course  of  thymol  once  or  oftener. 

Certain  precautions  have  to  be  observed  in  em- 
ploying this  drug.  At  times  it  gives  rise  to  a  very 
unpleasant  form  of  intoxication  —vertigo,  excitement, 
etc.,  and  the  urine  may  become  dark,  as  in  carbolic 
acid  poisoning.  It  is  advisable  therefore  for  the 
patient,  while  taking  the  drug,  to  keep  his  bed  and  to 
lie  down  for  several  hours  after  the  last  dose.  Thymol 
is  very  insoluble  in  water  and  is  therefore,  in  ordinary 
circumstances,  not  readily  absorbed  in  poisonous  quan- 
tities ;  should,  however,  the  patient,  while  thymol  is 
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present  iu  the  stomach,  partake  of  any  alcoholic 
drink,  here  IS  considerable  risk  of  poisoning  ensuTn  , 
Alcohol,    ether,    glycerine,    turpentine,  chloroform 
and  oils  are  al  solvents  of  thymol,  and  must  there- 
Thorn  hi  1^1  f/^'^  ^^'"^      ^^"^o  «^l"bited. 
IhomhiU  related  an  instance  in  which  a  fatal  result 
was  brought  about,  apparently,  by  neglect  of  the 
obvious  precautions  suggested  by  these  facts.    A  man 
had  received  thirty  grains  of  thymol  in  water  at  7  a  m 
He  experienced  no  special  symptoms  after  it,  and  at 
J  a.ni.  the  nurse  gave  him  a  second  dose  of  thii-tv 
grams.    As  this  man  was  supplied  with  arrack  as  an 
extra,  and  as  m  such  cases  a  portion  of  the  arrack ' 
was  usually  given  at  9  a  m.,  the  nurse  gave  it  to  him 
just  after  administering  the  second  dose  of  thymol 
Ihe  result  was  that  intense  collapse  set  in  almost 
at  once,  and,  notwithstanding  all  efforts,  the  man 
died  withm  twenty-four  hours,  the  collapse  mani- 
festly being  due  to  the  arrack  dissolving  the  thymol 
which  was  thus  absorbed."    Thornhill  mentions  two 
additional  fatal  cases  of  thymol  poisoning  occurring 
lu  his  experience ;  other  writers  have  recorded  similar 
fatalities.    For   this   reason,  and  because  it  is  an 
extremely  unpleasant  drug  to  take— sometimes  givincr 
rise  to  severe  burning  in  the  stomach,  throat  and 
gullet,  and,  not  infrequently,  to  excitement,  giddiness, 
tainting  and  vomiting— an  equally  efficient  but  safer 
drug  IS  a  desideratum. 

Without  careful  preparation  by  rest  and  judicious 
feeding,  thymol  must  on  no  account  be  used  in  ad- 
vanced cases  of  ankylostomiasis  and  where  prostration 
is  extreme. 

Other  drugs.— HhoxrMW  seemed  to  prefer  male 
fern  to  thymol  as  being  somewhat  less  dangerous, 
less  disagreeable  to  swallow,  and,  possibly,  equally 
if  not  more  efficacious.  When  male  fern  is  given, 
the  preparation  of  the  patient,  the  dose,  and  the 
mode  of  administration  are  the  same  as  for  thymol. 
Oil  of  peppermint,  kerosene  in  thirty-drop  doses,  and 
carbonate  of  guaiacol  have  all  been  suggested  as 


Prophylaxis. 


593 


substitutes  for  thymol  and  male  fern ;  as  yet  we  have 
no  report  of  any  extensive  trials  having  been  made  of 
these  drugs. 

Powell  {Ind.  Med.  Gaz.,  1899)  considers  that 
betel -nut  chewing  acts  as  a  prophylactic  to  ankylo- 
stomiasis, and  recommends  supplementing  the  thymol 
treatment  by  ounce  doses  of  powdered  areca  nut. 

Convalescence. — The  dieting  of  convalescents  from 
ankylostomum  disease  must,  for  a  time,  be  very  care- 
fully conducted.  A  rich,  full  dietary  is  to  be  avoided 
until  the  powers  of  digestion  have  in  a  measure 
become  re-established ;  otherwise,  enteritis  and  diar- 
rhcea  may  prove  very  troublesome  and  retard  recovery 
— perhaps  prevent  it  altogether.  Iron  and  arsenic 
are  indicated  as  blood  restorers. 

Prophylaxis.— In  devising  a  system  of  prophy- 
laxis for  ankylostomiasis,  the  fact  that  it  is  by 
means  of  the  faeces  of  the  already  infected  that  the 
parasite  is  spread  must  be  kept  prominently  in 
view.  Faecal  contamination  of  the  soil  and  water 
must  therefore  be  prevented.  The  promiscuous  de- 
positing of  faeces  about  huts,  villages,  and  fields 
must  be  interdicted.  Abundant  and  easily  accessible 
piivy  accommodation  must  be  provided  in  coolie  lines, 
in  miners'  camps,  in  native  villages,  and  along  the 
highways  of  tratfic.  In  the  absence  of  a  more  elabo- 
rate system  of  conservancy,  pits  or  trenches  will 
suffice.  They  may  be  filled  up  with  earth  and  fresh 
ones  opened  from  time  to  time.  I  believe  the  Chinese 
plan  of  storing  night-soil  in  large,  cemented,  water- 
tight pits  is  a  good  one.  It  is  known  that  if  the  ova 
of  the  ankylostomum  are  kept  in  pure  faeces  the 
embryo  is  developed  and  escapes  from  the  egg  in  due 
course ;  but  it  is  also  known  that,  unless  the  embryo 
be  supplied  with  a  certain  amount  of  air  and  earth,  it 
soon  dies.  The  thing  to  be  avoided,  therefore,  is  the 
mixing  of  fresh  faeces  with  earth.  In  the  Chinese 
system,  night-soil  is  first  stored  in  the  pits  for  months 
on  end  ;  in  these  it  ferments  and  rots  before  being 
finally  spread  on  the  fields.    In  this  way  the  embryos 
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of  the  ankylostomum  are  killed  and,  at  the  same 
time,  a  valuable  fertiliser  is  secured  for  the  agri- 
culturist. ° 

It  is  manifest  that  in  devising  privies  and  sanitary 
regulations,  the  habits  of  the  people  they  are  intended 
to  benefit  must  be  taken  into  account  ;  if  this  be 
not  attended  to,  if  native  habits  and  prejudices  are 
ignored,  any  system,  no  matter  how  perfect  it  may 
be  in  theory,  will  fail  in  practice. 

The  water  supply  should  also  be  carefully  guarded 
from  all  possible  sources  of  fsecal  contamination. 
Drinking  water  should  be  boiled  or  strained.  So  far 
as  possible,  facilities  for  removing  all  earth  and  mud 
from  the  hands  and  dishes  before  food  is  partaken  of, 
should  also  be  provided  and  their  use  encouraged. 

Badly  contaminated  ground  had  better  be  aban- 
doned. If  this  should  be  found  impracticable,  the  soil 
had  better  be  turned  over  with  the  plough,  or  roasted 
with  gi-ass  fires,  or  treated  in  such  a  manner  that  any 
ova  or  embryos  it  may  contain  are  destroyed  or  buried. 
The  systematic  ])eriodical  inspection  of  plantation 
coolies  is  to  be  recommended.  At  these  inspections, 
all  subjects  of  anaemia  or  dyspepsia  should  be  jiut 
aside  for  more  careful  examination ;  if  the  ova  of 
ankylostomes  are  found  in  their  faeces  a  judicious 
dosing  with  thymol  may  avert  serious  disease  in 
the  individual,  and  also  prevent  him  from  becoming 
a  source  of  danger  to  his  companions. 

In  view  of  the  great  danger  to  health  that  exists 
in  certain  countries  from  this  and  similar  parasites, 
the  sanitary  authorities  in  such  places  ought  to  circu- 
late among  the  people,  by  means  of  printed  leaflets  or 
posters,  a  few  simple  directions  for  the  prevention 
of  ankylostomiasis  and  kindred  diseases. 

KIIABDONUMA  INTESTINALE. 

It  sometimes  happens  that,  while  searching  the 
fjBces  for  the  ova  of  the  ankylostomum,  the  observer  is 
astonished  by  seeing  a  small,  snake-like  animal  (Fig. 


( 


J 


V 


RHABDONEMA  InTESTINALE. 


595 


93,  a)  suddenly  rush  across  the  field  of  the  microscope. 
On  careful  examination,  this  animal  is  found  to  be 
about  0'2  mm.  or  0-3  mm.  in  length  by  0-013  mm. 
in  breadth;   to  have  a  sharply  pointed  tail  and  a 


Fig.  93.— JJ/iabtiojiemci  intestinale. 

rounded  head  ;  to  be  transparent ;  and  to  exhibit  a 
short  (esophagus  which  terminates  in  a  double  a;so-  . 
phageal  bulb,  the  posterior  end  of  which  is  provided 
with  three  tooth-like  segments.    This  is,  or  rather 
was,  called  Anguillula  stercoralis. 

Anguillula  stercoralis  was  discovered  by  Normand 
in  1876.  For  a  time  it  wassuj^posed  to  be  a  cause  of 
a  form  of  chronic  diarrhoea  very  prevalent  in  Cochin 
China,    Later  investigations,  while  clearing  up  the 
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natural  liistory  of  the  parasite,  Lave  robbed  it  of  any 
claim  to  i^athological  importance.  It  has  been  found 
that,  though  the  anguillula  is  not  so  common,  its 
geographical  distribution  is  about  coextensive  with 
that  ^  of  Ankylostonmm  choodenale,  and  that  the 
physical  conditions  demanded  for  the  non-parasitic 
stages  of  these  two  worms  are  about  the  same. 
Powell  found  it  in  India  in  about  fifteen  out  of  every 
twenty  cases  of  ansemia.  It  has  been  established  that 
this  so-called  Anguillula  stercoralis  is  the  rhabditiform 
phase  of  Rhahdonema  intestinqle  (Fig.  93,  b)  (formerly 
called  Anguillula  intestinalis),  a  nematode  which,  in 
its  parasitic  form,  lives  in  the  mucus  of  the  duodenum 
and  upper  part  of  the  jejunum  of  man. 

The  mature  rhabdonema  is  a  minute,  slender  woi-m, 
measuring  2  mm.  in  length  by  -06  mm.  in  breadth.  No 
male  parasite  has  been  discovered.  The  adult  female 
is  readily  recognised  by  her  dimensions,  and  by 
the  string  of  five  or  six  ellipsoidal  eggs  (-01  mm.  by 
•034  mm.)  visible  about  the  centre  of  the  body. 

On  being  passed  into  the  contents  of  the  bowel 
the  ova  develop  with  great  rapidity  ;  so  that  before 
leaving  the  host,  unless  during  violent  purgation, 
the  embryo  has  escaped  and  is  swimming  about  in 
the  faeces,  as  already  described,  with  great  vigour, 
especially  when  these  are  fluid.  Only  in  the  event  of 
violent  purging  do  the  ova  appear  in  the  stools ;  they 
may  in  this  way  be  hurried  out  of  the  host  before  the 
embryo  has  escaped.  Such  ova  are  readily  recognised 
by  the  way  in  which  they  are  strung  together,  end 
on  end,  inside  a  delicate  tube  (Fig.  93,  c).  On  leaving 
the  host,  unless  they  have  access  to  some  non- 
putrefying  fluid,  the  embryos  soon  die;  it  is  neces- 
sary, therefore,  if  we  would  follow  their  further 
development,  to  mix  the  faeces  with  water.  If  this 
mixture  be  kept  at  a  low  temperature  the  young 
rhabdonema  develops  into  a  filariform  larva  which, 
on  being  swallowed  by  man  in  drinking  water,  quickly 
assumes  the  mature  parasitic  form  ali-eady  alluded  to. 
If,  on  the  conti'ary,  the  cultivating  medium  be  kept 
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at  a  higher  temperature,  the  embryos  develop 
into  male  ('T-mm.)  and  female  (1-0  mm.)  rhabditic 
forms  which,  in  time,  produce  in  their  turn  filari- 
form larva?,  similar  to  those  obtained  directly  fi'om 
the  embryo  in  cold  climates  and  capable,  on  being 
swallowed  by  man,  of  developing  into  mature  Ehah- 
clonema  intestinale. 

The  rhabdonema  may  produce  some  slight  degree 
of  catarrhal  irritation  of  the  bowel,  though  even  this 
is  doubtful.  They  have  been  found  occasionally  coiled 
up  in  the  intestinal  follicles,  but  no  serious  lesion 
can  with  certainty  be  attributed  to  their  presence  ; 
a  fortunate  circumstance,  as  hitherto  the  use  of 
anthelmintics  has  not  proved  effectual  in  procuring 
their  expulsion.  Sonsino  recommends  the  pr^olonged 
exhibition  of  liquor  ferri  perchloridi  in  combina- 
tion with  small  doses  of  thymol.  It  is  probable  that 
catarrhal  conditions  of  the  bowel  favour  these  para- 
sites, and  that  this  is  the  reason  for  their  being 
so  frequently  encountered  in  cases  of  chronic  trop- 
ical intestinal  flux.  Treatment  should  therefore  be 
directed  to  the  cure  of  the  catarrh. 

The  prophylaxis  for  rhabdonema  is  the  same  as 
that  recommended  for  Ankylostomum  cluodenale. 

STRONGYLUS  SUBTILIS. 

Looss  {Centralblait  fur  BaJcteriol.,  xviii.,  p.  161, 
1895)  has  described  a  very  delicate  nematode 
frequently  encountered  in  Egyptian  fellahs.  Its 
habitat  is  the  upper  part  of  the  small  intestine. 
The  male,  which  is  provided  with  two  spicules,  is 
from  4  to  5  mm.  in  length  by  0  07  mm.  in  breadth; 
the  female  is  slightly  larger  and  is  much  more 
abundant  than  the  male.  The  eggs  are  oval,  thin- 
shelled,  with  an  unsegmented  vitellus,  and  measure 
63  fi  by  41  fj.  This  parasite  does  not  occur  in  large 
numbers  ;  and,  as  its  mouth  is  unarmed  and  its 
dimensions  are  exceedingly  minute,  it  does  not  appear 
calculated  to  give  rise  to  any  particular  symptoms. 
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TREMATODES. 


AMPHISTOMUM  HOMINIS  (Fig.  94). 

This  minute  trematode,  discovered  in  the  caecum 
and  colon  of  two  Indians  in  Calcutta  by  Lewis 
and  MacConnell  in  1876,  measures  5  to  8  mm.  in 
length  by  3  to  4  mm.  in  breadth. 
It  is  readily  recognised  by  its  large 
posterior  sucker,  which  is  terminal 
and  greatly  exceeds  in  breadth  the 
rest  of  tlie  body.  It  attaches  itself 
to  the  mucous  membrane  of  tlie 
bowel  by  means  of  this  sucker.  The 
ova,  which  are  operculated  at  the 
smaller  end,  average  150  ytt  in  length  by  72  in 
breadth.    Nothing  is  known  of  the  life-history. 

This  trematode  has  been  found  by  Giles  in  natives 
of  Assam,  and  by  Law  in  an  East  Indian  immigrant 
in  British  Guiana. 


Fig.  04.— ^))ip/tisto- 
immi  homiiiis. 
(Nat.  size.) 


DISTOMUM  BUSKI  (v.  crassum)  (Fig.  95). 

Distomum  busJci,  over  an  inch  in  length,  is 
the  largest  of  the  distomes  inhabiting  man.  It  has 
been  found  in  China,  Sumatra,  the 
Straits  Settlements,  Assam,  India, 
and  by  Law  in  an  East  Indian  immi- 
grant in  British  Guiana.  It  is  an 
elongated  oval  in  shape,  rather  nar- 
rower anteriorly  than  posteriorly, 
fleshy,  and  covered  with  minute  spines. 
The  suckers  are  placed  close  together. 
The  ova  are  oval,  125  jx  by  75  yu,  and 
are  closed,  I  find,  by  a  very  delicate 
operculum.  In  two  recorded  instances 
(Cobbold)  D.  huski  was  associated  with 
attacks  of  recurring  diarrhoea  and  other 
signs  of  intestinal  irritation.  It  prob- 
ably inhabits  the  upper  part  of  the 
^^L-^Z^)   small  intestine.    Nothing  is  known  of 
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the  life-history.  It  may  be  expelled  by  thymol  given 
as  for  ankylostomum. 

DISTOMUM  HETEROPHYES  (Fig.  96). 

Distomum  hetero-pliyes  is  the  smallest  distouie,  so 
far  as  known,  inliabiting  man.  It  measures  1  to  1|- 
mm.  in  length  by  Ow  mm.  in  breadth. 
It  is  of  a  bright  red  colour.  The 
anterior,  narrower,  and  more  mobile 
part  of  its  body  is  covered  with 
minute  spines.  The  eggs  are  red- 
dish brown,  and  measure  2G  \i  by 
15  p..  It  was  discovered  by  Bilharz 
in  1851,  in  Cairo,  in  the  small  in- 
testine of  a  child,  the  little  parasites 
looking  like  red  points  on  the  mucous 
surface.  Since  that  time  it  has 
been  found  in  Egyptians  by  other 
observers.  Nothing  is  known  of  its 
life-history.  It  is  believed  to  be 
innocuous. 

CESTODES. 

The  ordinary  tape-worms,  Tce.nia  ned.) 
saginaia  and  Tcenia  solium,  and 
their  respective  cystic  forms,  are  common  enough 
in  the  tropics  and  sub-tropics,  their  distribution 
being  regulated  by  the  presence  or  absence  of 
tlieir  proper  intermediary  hosts  —  the  ox  in  the 
one  ca.se,  the  pig  in  the  other — and  by  the  habits 
of  the  people  as  regards  cooking  and  conservancy. 
Tcenia  echinococcus  of  the  dog,  and  its  cystic 
form — hydatids — are  found  wherever  the  dog  and 
sheep  are  found,  that  Ls,  practically,  everywhere. 
Bolhriocephalus  latus  is  known  to  occur  in  Turk- 
estan, in  Japan — where  the  natives  are  in  the  habit 
of  eating  raw  fish— and  among  the  natives  on  the 
shores  of  Lake  'Ngami,  South  Africa.  Ichthy- 
ophagous habits  are  probably  responsible  for  the  occur- 
rence of  the  large  tape- worm  described  by  Blanchard 


Fig.  96. — Dislomnm 
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under  the  name  Krahhea  yrandis,  which  Tiima  and 
Xunmoto  found  in  a  Japanese  from  the  province  of 
p  600  i    of)^''  J^ioloyie,  T, 

The  only  cestodes  of  man  which,  so  far  as  known 
have  any  claim  to  be  regarded  as  more  or  less  special 
to  warm  climates  are  Tcenia  nana, 
Tcenia  madagascariensis,  and  Bothrio- 
cephalus  mansoni.  Doubtless  there  are 
other  species  which,  so  far,  have  escaped 
observation. 

T^NIA  NANA  (Fig.  97). 

This  minutest  of   the  tape-worms 
inhabiting  man  was  first  found  as  a 
human  parasite  by  Bilharz,  in  Cairo, 
in  1852.    In  recent  years  it  has  been 
identified  with  T(enia  murina  of  the 
rat  and  other  rodents.    It  has  a  some- 
what extensive  geographical  distribu- 
tion.   In  the  case  of  man,  at  all  events, 
it  seems  to   have  a  predilection  for 
warm  countries.    Besides  Egypt,  it  has 
been  found  in  Italy,  Buenos^Ayres,  and 
in  Bangkok,  Siam.    It  is  readily  recog- 
nised by  its  small  size — 10  to  15  mm. 
in  length  with  a  maximum  breadth  of 
00-7  mm.    It  has  from  150  to  200 
joints,  the  head  being  furnished  with 
a  retractile  proboscis  surrounded  by  a 
single   row   of   from   twenty-four  to 
twenty-eight  booklets.     The  ova  are 
oval  or  round,  30  ^  to  37  /x  in  diameter  ; 
they  are  possessed  of  three  membranes, 
within    which    the    hexacanth   embryo    can  with 
difficulty  be  made  out. 

Grassi  has  shown  that  in  the  rat  the  embryo  of 
this  cestode  can  dispense  with  an  intermediary  host, 
and  that  it  penetrates  the  mucous  membrane  of  the 
intestine,  and  there  develops  into-  its  cysticercus. 


Fig.  Ql.—Tmnia 
nana.  (Magni- 
fled.) 


BOTHRIOCEPHALUS  MaNSONI.  6°! 

After  a  time  this  cysticercus  ruptures,  permitting 
the  head  to  escape  and  attach  itself  to  ^.e  mucous 
membrane,  where  it  speedily  grows  into  the  matuie 

'""^  cirerare  on  record  in  which  the  human  intesti^ne 
was  beset  with  hundreds  of  these  minute  parasites 
which,  by  their  presence,  gave  rise  to  maiked 
symptoms  of  gastro-intestmal  irritation.  They  aie 
readily  expelled  by  male  fern. 

T.-ENIA  (dAVAINEA)  MADAGASCARIENSIS. 

Discovered  by  Grenet  in  Mayotte  (Madagascar), 
this  parasite  has  since  been  found  in  Mauritius,  in 
Bangkok,  and  by  Dr.  Daniels  {Lancet,  vol.  n.,  p^ 
1455,  1896)  in  a  Demerara  Indian.  On  account  ot 
its  wide  geographical  range  Blanchard  {Bui.  del  Acad, 
de  Jan.  12,  1897  ;  Archives  de  Parastiologte, 

April  1899)  shrewdly  remarks  that  its  intermediary 
host  i's  probably  some  insect  of  similar  distribution  ; 
possibly,  he  suggests,  one  intimately  associated 
with  ships— the  cockroach  {Periplaneta  onentahs), 

for  example.  -i,    *  * 

Tcenia  madagascariensis  attains  a  length  ot  trom 
25  to  30  cm.,  and  is  made  up  of  from  500  to  bUU 
trapezoid  joints.  The  head  terminates 'in  a  massive 
rostellum  surrounded  by  a  double  circle  of  ninety 
booklets  18  ^  in  length.    The  suckers  are  round  and 

of  considerable  size.    The  genital  pore  is  unilateral. 

In  the  ripe  segments  the  ova  are  agglomerated  into  a 

number  of  separate  rounded  masses. 

So  far  as  is  known,  the  symptoms  produced  by  tins 

parasite  correspond  with  those  caused  by  the  more 

familiar  tape-worms.    It  is  probably  amenable  to  falix 

mas. 

BOTHRIOCEPHALUS  MANSOXI  (Fig.  98). 

This  parasite,  the  larval  form  of  an  unknown 
species  of  bothriocephalus,  was  discovered  by  the 
writer  in  making  the  post-mortem  examination^  of  a 
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Chinese  in  Amoy.    A  nun.ber  of  specimens  were 
found  lying  under  the  peritoneum  in  the  neighbour- 
hood of  the  kidneys  and  iliac  fossai, 
and  also  one,  apparently  a  free 
specimen,   in  the  pleural  cavity. 
They  were  more  or  less  coiled  up 
and  irregularly   disposed   in  the 
subperitoneal  fascia,  looking  like 
ribbon  strings  of  fat  until  they 
were  turned  out,  when  they  ex- 
hibited feeble  yet  distinct  move- 
ments.   No  differentiated  head,  no 
definite  structure,  and  no  evidence 
of  sexual   organs  could   be  dis- 
covered; neither  was  there  any 
attempt  at  segmentation  visible. 
When  fresh,  the  parasites  measured 
about  30  to  35  cm.  in  length  by 
about  2-5  mm.  in  breadth.  They 
were  flat,  and  tapered  slightly  to- 
wards one  end.    At  the  broader 
end  there  was  a  sort  of  papilla 
V  Bl      which,  in  some  instances,  M^as  re- 

tracted.    Scheube    extracted  a 
similar  parasite  from  the  urethra 
of  a  J apanese  ;  it  has  also  been 
found     in    Bathurst,  Australia. 
Daniels  has  quite  recently  found 
this  or  a  similar  parasite  in  a  Carib 
in  British  Guiana. 
Fig.98.-iJo/7irioccp;m.        Leuckart    suggests   that  the 
S^cimerpLer^fn;  definitive  host  is  probably  a  car- 
spirits  and   tiierefore  Divorous  animal  closelv  associated 
'  With  man. 


LARV.^;  OP  DIPTEROUS  INSECTS. 

A  residence  in  the  alimentary  canal  of  some 
vertebrate  animal  is  a  regular  feature  in  the  life-history 
ot  many  dipterous  insects.    The  ova  of  the  insect  are 
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either  licked  from  the  skin,  or  swallowed  in  the  food 
on  which  they  had  been  deposited.  In  this  way  they 
get  transferred  to  the  stomach  where,  after  a  time 
the  larva  is  hatched  out  and  pro- 
ceeds in  development.  In  due 
course  it  appears  in  the  fteces. 
Man  is  not  infrequently  vic- 
timised in  this  way,  especially 
in  tropical  countries.  Sometimes, 
until  a  correct  diagnosis  is 
arrived  at,  not  a  little  alarm  is 
caused  by  the  appearance  of  these 
creatures  in  the  stools.  They 
are  easily  recognised.  The  ringed, 
cylindrical  body,  from  -J-  inch  to 
1  inch  in  length  according  to 
species,  broad  at  one  end,  tapering 
at  the  other,  and  usually  beset 
with  little  spines  or  hairs,  is 
sufficiently  diagnostic  (Fig.  99). 
A  dose  of  castor  oil  will  prob- 
ably expel  any  that  may  not  have 

-i    •'      .  1  Fig.  99.— Lai-va-of  Jl/Hscft 

been  passed  spontaneously.  vomttoria,  the  biue-bottie 

A  rational  prophylaxis  would  ^v-  (Upper  ligure  magni- 
consist  in  the  covering   up  01 
food  after  it  has  been  cooked,  in  order  to  prevent  the 
access  of  flies. 
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CHAPTER  XXXIX. 

DISEASES  OF  THE  SKIN, 

I. — Non-specific. 

PRICKLY  HEAT. 

Prickly  heat  or,  as  it  is  sometimes  called,  lichen 
tropicus,  IS  probably  a  form  of  miliaria  (not  of  lichen) 
connected  with  the  excessive  sweating  incident  to  the 
heat  of  tropical  climates.    According  to  Pollitzer 
the  mechanism  of  its  production  depends  on  the 
non-cornification  of  the  cells  of  the  stratum  corneum 
the  individual  cells  of  which  swell  and  so  obstruct  the 
orifices  of  the  sweat  glands,  thereby  leading  to  accu- 
mulation of  sweat  in  the  ducts.    The  swollen  con- 
dition of  the  cells  of  the  stratum  corneum  and  their 
non-cornification   arise,   he    maintains,    from  their 
being  sodden  by  constant  perspiration.  Pearse  {Journ 
Trop.  Med.,  June  and  October,  1899)  regards  the 
disease  as  an  acute  distension  of  the  sebaceous  glands 
by  their  own  secretion  ;  the  glands,  he  holds  are 
over-stimulated   in   order  to   supply  an  adequate 
amount  of  sebum  to  the  skin,  so  as  to  make  up  for 
the  loss  of  that  material  washed  away  by  inordinate 
sweating. 

Kearly  every  European  in  the  tropics  suffers  from 
prickly  heat,  particularly  during  the  earlier  years  of 
residence.  Some  never  seem  to  become  acclimatised 
m  this  respect,  but  continue  year  after  year  to  exhibit 
their  crop  of  prickly  heat  when  the  hot  season  comes 
round. 

Though  sufficiently  annoying  in  the  robust  and 
healthy,  m  them  prickly  heat  is  not  a  grave  affair.  It 
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is  otherwise  in  the  case  of  the  invalid,  of  delicate  sickly 
children,  of  hysterical  and,  especially,  of  parturient 
women ;  to  these  it  may  prove,  by  interfering  with 
sleep  and  provoking  restlessness,  a  very  serious  matter. 
Prickly  heat  is  also  a  common  though  indirect  cause 
of  boils  ;  for  the  breaches  of  surface,  following  on  the 
scratching  it  induces,  afford  many  opportunities  for 
the  invasion  of  the  micro-organisms  of  that  disease. 

Prickly  heat  consists  of  a  miliary -like  eruption, 
generally  most  profuse  on  those  parts  of  the  body,  as 
around  the  waist,  which  are  closely  covered  with 
clothing  ;  but  it  also  occurs  on  the  backs  of  the  hands, 
arms,  legs,  forehead,  occasionally  on  the  face,  the 
scalp,  in  fact  on  any  part  of  the  surface  of  the  body 
except  the  palms  and  soles.  The  minute,  shining, 
glass-like  vesicles,  and  the  numerous,  closely  set,  and 
slightly  inflamed  papules  give  the  skin  the  feeling  as 
if  thickly  sprinkled  with  grains  of  sand.  The  eruption 
may  keep  out  for  months  on  end,  becoming  better  or 
worse  according  to  circumstances.  The  pricking  and 
itching  are  often  exceedingly  distressing.  Anything 
leading  to  perspiration  immediately  provokes  an  out- 
burst of  this  almost  intolerable  itching  —  nothing 
more  certainly  than  a  cup  of  hot  tea  or  a  plate  of  hot 
soup.  Long  drinks,  exposure  to  the  hot  sun,  close 
rooms,  warm  clothing,  all  aggravate  the  distress. 
Sometimes  the  little  vesicles  may  pustulate,  doubtless 
from  micrococcus  infection.  So  soon  as  the  weather 
becomes  cool  the  eruption  and  the  irritation  quickly 
subside. 

Treatment. — Manifestly  the  most  important 
thing  is  the  avoidance  of  all  causes  of  perspiration 
— particularly  the  copious  consumption  of  fluids 
especially  hot  fluids,  moderation  in  exercise,  avoiding 
close  rooms,  warm  clothing,  and  so  forth.  Soap 
should  not  be  used  in  the  bath.  The  sleeping  mat- 
tress and  pillow  should  be  covered  with  a  finely  woven 
grass  mat,  and  the  bed  provided  with  what  is  known 
in  the  East  as  a  "  Dutch-wife  " — that  is,  a  hoUoAV 
cylinder,  4  feet  by  8  or  10  inclies,  of  open  rattan 
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work,  over  which  the  arms  and  legs  can  be  thrown 
and  unnecessary  apposition  of  sweating  surfaces  so 
avoided  _  A  punkah  at  night  is  a  great  comfort. 
Many  things  have  been  recommended  as  preventives  • 
for  example,  rubbing  the  body  over  after  the  bath 
with  the  juice  of  a  lemon,  Jeyes'  fluid  or  bran  in  the 
batli,  etc.    Every  bath-room  in  the  tropics  should  be 
provided  with  some  mildly  astringent  and  antiseptic 
dustmg  powder.    A  very  good  one  consists  of  equal 
parts  of  boric  acid,  oxide  of  zinc  and  starch.  This 
should  be  freely  applied  after  careful  drying  of  the 
skm,  particularly  to  the  axillae,  crutch,  under  the 
mamma;  m  women,  and  between  the  folds  of  skin  in 
tat  children  and  adults.    A  simple  precaution  of  this 
sort  saves  much  suffering  both  from  prickly  heat  and 
epiphytic  skin  disease.    Pearse  strongly  recommends 
the  inunction  of  a  mixture  of  almond  oil  and  lanoline 
in  the  proportion  of  8  to  1,  and  scented  according  to 
fancy.    St.  George  Gray  finds  thin  flannel  a  better 
wear  than  cotton  or  linen  as  a  preventive  of  prickly 
heat.      Sometimes    the   following    powder,  gently 
rubbed  m  for  five  or  ten  minutes  with  a  damp 
sponge,  cures  bad  patches  of  prickly  heat :  Sublimed 
sulphur,  80  parts;  magnesia,  15  parts  ;  oxide  of  zinc, 
0  parts.     Lotions  of   calamine,  with   or  without 
hydrocyanic  acid,  or  of  carbolic  acid,  relieve  the 
itching  temporarily. 

by  bacteria. 

TROPICAL  SLOUGHING  PHAGEDENA. 

DcfLuitioii. — A  ra^Mdly  spreading,  but  generally 

after  a  time  spontaneously  arrested,  gangrene  of  the 
skin  and  subjacent  tissues,  resulting  in  the  formation 
of  a  large  sloughing  sore.  Though  occasionally  fatal, 
these  sores,  as  a  rule,  under  favourable  conditions, 
granulate  and  cicatrise,  or  become  chronic  ulcers. 

Oeog:iaiiliie:il  distribution.  —  Sloughing 
phagcdcena  is  common  in  most  tropical  countries, 
particularly  in  tho^se  with   a   hot,  damp  climate. 
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These  sores  are  often  named  after  those  districts 
in  which  they  are  specially  prevalent ;  thus  we  hear 
of  Mozambique  ulcer,  Yemen  ulcer,  etc.  They  are 
found  principally  in  jungle  lands,  less  frequently  in 
towns  and  well-settled  districts.  Whether  tropical 
slou<^hing  phagedena,  and  the  hospital  gangrene  at 
one  time  so  prevalent  in  the  hospitals  of  Europe,  are 
the  same  disease,  it  is  difficult  to  say.  They  agree  m 
some  respects;  but  in  the  marked  tendency  ot  the 
tropical  sore  to  self-limitation,  and,  possibly,  as 
Scheube  points  out,  in  its  relatively  feebly  infective 
power,  there  is  some  indication  of  a  specific  difi'erence. 

JEtiology.— Doubtless  depending  on  the  pro- 
liferation in 'the  aftected  tissues  of   some  specific 
micro-organism,  not  yet  satisfactorily  separated,  the 
crerm  of  sloughing  phagedtena  finds  its  special  oppor- 
tunity in  the  bodies  of  men  who  from  overwork, 
underfeeding,  exposure,  malaria,  dysentery,  scorbutus, 
and  the  like,  are  physically  depressed.    Thus  it  is  apt 
to  attack  the  half-starved,  malaria-stricken  pioneers 
in  jungle  lands,  overdriven  slave  gangs,  and  soldiers 
campaigning  in  the  tropics.    In  such  circumstances  a 
slight  wound,  an  abrasion,  even  an  insect  bite,  or  an 
old  chronic  ulcer  may  serve  as  the  starting-point  for 
one  of  these  terrible  sores.   Where  yaws  and  sloughing 
phagedsena  are  co- endemic,  the  sores  of  the  former  may 
become  infected  with  the  virus  of  the  latter,  and 
serious  sloughing  and  cicatricial  contractions  result. 
The  feet  and  legs,  being  most  exposed  to  injury are 
the  most  frequent  locations  for  this  form  of  ulceration  ; 
but  the  arms  or  any  other  part  of  the  body  may  also 
be  attacked. 

Symptoms. — ^If  the  disease  occur  in  previously 
sound  skin  the  first  indication  is  the  formation  of  a 
large  bleb  with  sero-sanguinolent  contents.  The 
formation  of  this  may  be  attended  with  some  pain 
and  constitutional  irritation.  When,  in  the  course 
of  a  few  hours,  the  bulla  ruptures,  an  asli-grey, 
moist  slough  is  exposed.  The  sloughing  process 
rapidly  extends  in  all  directions  until  the  skin  and 
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subcutaneous  fascia,  over  an  area  many  inches  in 
diameter,   are  converted  into   a  yellowish,  moist 
horribly  stinking   slough.     After  a  few  days  the 
centre  of  the  slough  begins  to  liquefy,  the  sore  still 
continuing   to   extend  at  the   periphery.     In  the 
course  of  a  week  or  longer  the  sloughing  process  may 
cease  and  the  slough  be  gradually  thrown  off.  Then 
It  is  seen  that  not  only  have  the  skin  and  superficial 
fascia  been  destroyed,  but  that  possibly  muscles, 
tendons,  nerves,  vessels,  and  even  the  periosteum  of 
the  bones  have  shared  in  the  gangrenous  process. 
Fortunately  in  many  instances  the  deeper  structures 
are  spared,  the  disease  being  relatively  superficial. 
Sometimes,  however,  important  structures,  including 
joints,  bones  and  large  blood-vessels,  are  destroyed*; 
in  such  cases,  even  if  life  be  spared,  great  deformity 
may  ensue  from  different  forms  of  ankylosis,  or  from 
strangulation  of  a  distal  part  by  a  contracting  cicatrix. 

When  the  disease  attacks  a  pre-existing  wound 
or  sore,  the  granulating  surface  of  this  becomes  dry, 
and  rapidly  assumes  the  appearance  and  characters  of 
a  slough. 

In  sloughing  phagedena  the  neighbourhood  of  the 
sore  is  somewhat  congested  and  swollen,  particularly 
so  if  the  patient  has  been  obliged  to  use  the  limb. 
Constitutional  disturbance  may  be  considerable  and 
of  an  adynamic  type.  On  the  other  hand,  it  occasion- 
ally happens  that  large  sores  are  attended  with 
singularly  slight  local  or  general  reaction.  In  bad 
cases  a  saprajmic  condition  is  apt  to  supervene  and 
carry  off"  the  patient  ;  or  death  may  occur  from 
bleeding  from  the  opening  of  a  large  blood-vessel. 

Trealment.— It  is  of  the  first  importance  to 
endeavour  to  correct  any  cachectic  state  which  may 
be  present.  Thus  good  food,  fresh  vegetables,  lime 
juice,  and  quinine  are  almost  invariably  indicated. 
Opium  in  full  doses,  not  merely  to  assuage  pain,  but 
on  account  of  its  special  action  on  the  phageda;nic 
process,  is  usually  of  great  service.  Locally,  an 
endeavour  must  be  made  effectually  to  destroy  the 
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germ  by  the  application  of  some  powerful  and  pene- 
ti-ating  caustic  to  the  diseased  surface.  With  this 
view,  on  the  strength  of  considerable  experience,  I 
recommend  that  the  patient  be  put  under  chloroform 
and  the  slough  thoroughly  dissolved  off  by  the  free 
application  of  pure  carbolic  acid,  a  piece  of  lint  on  a 
stout  stick  being  used  as  a  mop  for  the  purpose. 
Thereafter  the  limb  should  be  elevated  and  placed 
under  some  improvised  irrigator  from  which  a  weak, 
warm  antiseptic  solution  should  continuously  trickle 
over  the  now  clean  surface.  If  the  phagedsenic 
action  recur  the  carbolic  acid  must  be  promptly 
reapplied  as  often  as  may  be  necessary.  On  healthy 
granulations  springing  up  the  ulcer  is  to  be  treated 
on  ordinary  principles. 

Patients  with  this  disease  should  be  regarded  as 
infective,  and,  so  far  as  possible,  isolated. 

BOILS. 

The  anatomical  and  clinical  features  of  this 
painful  affection  are  too  familiar  to  i-equire  detailed 
description.  Suflice  it  to  say  that  a  boil  is  produced 
by  the  proliferation  of  Torida  pyogenica  or  other 
pyogenic  micro-organisms  in  the  skin  and  subcu- 
taneous tissue ;  that  the  organism  gives  rise  to  local 
and  limited  infiltration  of  the  tissues  with  lymph 
which  subsequently  and  rapidly  necroses,  the  necrotic 
core  being  surrounded  by  an  areola  of  acute  inflam- 
mation ;  that  this  core  is  separated  by  a  pi-ocess  of 
sloughing  and  so  got  rid  of,  the  resulting  ulcer 
speedily  healing  and  leaving  a  depressed  scar,  which, 
when  occurring  about  the  legs,  may  become  pig- 
mented. Though  a  self-limiting  disease  locally,  it  is 
nevertheless  capable  of  being  inoculated  elsewhere 
in  the  same  individual,  both  througli  a  breach  of 
surface  and,  also,  by  simple  contact  of  the  discharges 
with  the  skin,  the  micro-organism  apparently  enter- 
ing by  a  hair  follicle.  This  auto-inoculability  of 
boils  is  apt  to  be  overlooked. 
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Conditions  of  debility,  presumably  by  lowering 
resistance,  predispose  to  boils  ;  the  subjects  of 
diabetes  are  specially  prone  to  them,  the  saccharine 
state  of  the  blood  or  seci-etions  seeming  to  be  par- 
ticularly favourable  to  growth  of  the  specific  germ. 

At  one  time  or  another  few  Europeans  in  the 
tropics  escape  an  attack  of  boils.  In  some  instances 
ci'op  after  crop  succeeds  one  another,  the  individual 
boils  being  so  numerous  that  the  patient  is  quite 
unfitted  for  work  by  the  attendant  pain  and  fever. 
In  certain  years  so  many  members  of  a  community 
are  attacked  that  the  disease  may  be  described  as 
being  epidemic.  These  epidemics,  occurring  when 
some  particular  fruit  is  in  season,  are  very  generally, 
but  probably  incorrectly,  attributed  to  the  use  of 
the  particular  fruit  in  question.  Maiigos,  probably 
erroneously,  are  fre(|ue]it]y  held  responsiljle. 

TreatiueMt.— Any  constitutional  irregularity 
must  be  treated  appropriately.  Malaria  demands 
quinine  ;  anaemia  and  debility,  iron  and  wine  ;  con- 
stipation, aperients ;  diabetes,  a  suitable  diet.  I 
have  never  seen  any  good  from  such  vaunted  specifics 
as  calcium  sulphuret,  tar  water,  or  yeast. 

Boils  ought  never,  unless  in  very  exceptional  cir- 
cumstances, to  be  poulticed.  Poulticing,  although  it 
may  relieve  the  pain  of  the  existing  boil,  is  pro)ie  to 
be  followed  by  more  boils  in  the  area  sodden  by  the 
heat  and  moisture.  Neither  should  boils  be  incised 
or  squeezed.  The  only  exception  to  the  rule  for 
not  cutting  is  in  the  case  of  boils  occurring  in  the 
scalp  or  in  the  axilla.  In  the  former  situation,  unless 
opened  early,  they  are  apt,  especially  in  young 
children,  to  burrow  and  cause  troublesome  abscesses  ; 
in  the  latter  situation  boils  tend  to  be  very  indolent 
and  painful,  and  do  not  readily  spontaneously  break 
through  the  lax  integuments. 

In  any  situation  in  which  the  boil  is  liable  to  be 
irritated  by  j)ressure  or  clothing,  it  is  sometimes  a 
good  plan  to  cover  the  part  with  a  circle  of  wash- 
leather  spread  with  soap  plaster,  and  having  a  small 
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hole  cut  in  its  centre  corresponding  to  the  apex  of 
the  boil.  When  a  boil  opens,  the  discharge  must  be 
kept  from  soiling  the  adjoining  skin,  and  the  patient 
must  be  warned  against  touching  the  skin  elsewhere 
with  pus-soiled  fingers.  The  parts  must  be  frequently 
cleansed  with  1  in  1,000  corrosive  sublimate  lotion, 
powdered  Svith  boi'acic  acid  and  covered  with  a  dry,  ab- 
sorbent antiseptic  dressing.  A  threatening  boil  may 
often  be  aborted  by  touching  the  little  initial  itching  or 
vesiculated  papule  with  some  penetrating  antiseptic, 
as  iodine  tincture,  or  by  painting  it  with  collodion. 
A  very  successful  method  is  to  drill  slowly  into  the 
centre  of  the  papule  with  a  pointed  pencil  of  hard 
wood  dipped  in  pure  carbolic  acid.  The  point  of  the 
pencil  should  penetrate  at  least  an  eighth  of  an  inch, 
and  should  be  frequently  recharged  with  the  acid 
during  the  drilling  process ;  the  pain  is  trifling.  In 
this  way,  in  a  severe  attack  of  furunculosis,  boil 
after  boil  may  be  aborted  and  the  attack  brought  to 
an  end. 

Change  of  air  is  found  necessary  at  times  in  severe 
cases. 

PEMPHIGUS  CONTAGIOSUS. 

Definition.— A  non-febrile,  highly  contagious 
skin  disease  peculiar  to  warm  countries.  It  is  charac- 
terised by  the  formation  of  large  vesicles  or  bullte 
which  are  unattended  by  marked  inflammation, 
ulceration,  or  the  formation  of  crusts  or  scars. 

Cieog:i-a]>liical  distribution.— Pemphigus  con- 
tagiosus is  very  common  in  south  China  during  the 
hot  weather;  in  some  years  it  may  be  described  as 
being  epidemic.  It  is  perennial  in  the  Straits  Settle- 
ments, and  it  is  known  in  Madras,  in  North  Queens- 
land (Finlay),  Japan  (Munro),  and  America  (Corlett). 
Doubtless,  although  it  has  escaped  notice  by  most 
medical  writers,  it  is  common  enough  elsewhere  in 
the  tropics,  or  wherever  heat  and  moisture  combine, 
to  bring  about  a  state  of  skin  favouring  its  develop- 
ment on  the  infective  material  being  applied.     It  is 
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especially  common  iu  schools  and  similar  institutions 
where  large  numbers  of  children  are  thrown  much 
together  ;  they  readily  pass  the  disease  one  to  the 
othei'.  European  children  are  more  prone  to  it  than 
native  children ;  European  adults  are  by  no  means 
exempt,  but  the  native  adult  is  rarely  affected. 

Syuiptoms.  —  Pemphigus  contagiosus  closely 
resembles  certain  forms  of  the  impetigo  contagiosa  of 
temperate  countries,  and  is  doubtless  a  variety  of 
this  class  of  skin  disease.  The  individual  lesions,  as 
can  readily  be  ascertained  by  inoculation  experiments, 
begin  as  minute  erythematous  specks  which  rapidly 
proceed  to  the  formation  of  vesicles,  bullae,  or  even 
large  pemphigus-like  blebs.  The  little  blister  springs 
abruptly  from  sound  skin  ;  there  is  no,  or  very  little, 
areola  of  congestion.  For  a  short  time  the  hemi- 
spherical bleb  is  beautifully  pellucid,  tense,  and 
shining.  Presently  the  serous  contents  become 
somewhat  turbid,  and  the  blister  gets  flaccid  and  dull. 
At  this  stage,  either  from  scratching  or  pressure,  the 
blister  is  generally  ruptured.  The  morbid  process 
does  not  at  once  come  to  an  end,  but  proceeds  as  an 
advancing,  eccentricallj'-spreading  exfoliation  of  the 
epidermis  ;  an  exfoliation  which  may  not  cease  to 
advance  until  an  area  an  inch  or  more  in  diameter 
is  denuded  of  epithelium.  Then,  in  that  pai-ticular 
spot,  the  disease  stops,  a  pinkish,  slightly  glazed- 
looking  patch,  rarely  covei'ed  with  a  tissue  paper-like 
scale,  remaining  for  some  time.  Occasionally,  after 
the  rupture  of  the  primary  bleb,  vesication  may 
continue  in  the  peripheral  portion  of  its  remains. 
Only  one  or  two  blebs  may  be  visible  on  the  entire 
surface  of  the  body  ;  generally  there  are  many,  the 
disease  being  spread  by  the  fingers  in  scratching  or 
rubbing. 

Pemphigus  contagiosus  may  occur  in  almost  any 
part  of  the  body.  In  young  children  it  is  usually 
difluse  ;  in  adults  it  is  mostly  confined  to  the  axilla! 
and  crutch.  Tn  these  latter  situations  it  gives  rise 
to  much  irritation  and  discomfort,  owing  to  the  sue- 
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cessive  crops  of  bullre  running  into  each  other  awd 
rendering  the  parts  raw  and  tender,  and  predis- 
posed to  boils  or  some  form  of  eczematoiis  intertrigo. 
During  warm,  moist  weather  it  may  be  kept  up 
indefinitely  by  auto-inoculation. 

Assistant-Surgeon  Soorjee  Karain  Singh  describes 
(Trans.  First  Incl.  Med.  Cong.,  1895)  a  series  of  cases 
of  a  form  of  contagious  pemphigus  occurring  m  rapid 
succession  in  the  children  of  three  families  in  India 
(exact  locality  not  specified),  which  bears  some  resem- 
blance to  the  pemphigus  contagiosus  above  described. 
It  differs,  however,  inasmuch  as  in  the  Indian  disease 
the  bullse  were  very  large— often  larger  than  hen's 
ef'gs,  and  persisted  for  from  one  to  three  weeks.  In 
one  of  the  thirteen  cases  described  there  followed  a 
certain  amount  of  sloughing  at  the  seat  of  the  bullas ; 
in  the  others  there  was  neither  ulceration  nor  con- 
stitutional disturbance. 

etiology  and  pathology.— Like  ordinary  im- 
petigo contagiosa,  this  is  undoubtedly  a  germ  disease. 
I  have  found  a  diplococcus  in  the  epidermis  and  fliiid 
of  the  blister  ;  whether  this  is  the  special  bacterium 
responsible  for  the  disease,  cultivation  and  inoculation 
experiment  have  not  yet  decided. 

Diagnosis. — Absence  of  constitutional  symp- 
toms, or  a  history  of  sucli,  distinguishes  pemphigus 
contagiosus  from  chicken-pox.  Absence  of  tricho- 
phyton elements  and  of  a  well-defined,  slightly 
raised,  festooned,  and  itching  margin,  together  with 
the  presence  of  large  blebs  and  scaling  of  the  epi- 
dermis, distinguish  it  from  ordinary  forms  of  body 
ringworm ;  a  disease  with  which,  when  occurring  in 
the  armpits  and  crutch  in  adults,  it  is  so  frequently 
confounded. 

Treatment. — Cleanliness,  the  frequent  use  of 
a  bichloride  of  mercury  lotion  (1  to  1,000),  and 
a  dusting  powder  of  equal  parts  of  boracic  acid, 
starch,  and  zinc  oxide  are  speedily  effective.  In 
the  school  and  nursery  those  responsible  for  the  care 
of  children  must  be  informed  of  the  contagiousness  of 
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this  unpleasant  affection,  and  measures  be  instituted 
accoi'clingly. 

ITI. — Caused  by  vegetable  pa7-asite8. 

MYCETOMA,  OR  THE  FUNGUS  FOOT  OF  INDIA. 

Definition.— A  disease  of  warm  climates,  particu- 
larly of  India,  affecting  principally  the  foot,  occasionally 
the  hand,  rarely  other  parts  of  the  body,  never  the 
internal  organs.  It  is  characterised  by  enlargement 
and  deformity  of  the  part ;  an  oily  degeneration 
and  general  fusion  of  the  affected  tissues;  the  for- 
mation of  cyst-like  cavities  communicating'by  sinuses, 
and  containing  peculiar  mycotic  aggregations  in  an 
oily  purulent  fluid  which  escapes  from  fistulous  open- 
ings on  the  surface.  The  disease  runs  a  slow  course, 
IS  never  recovered  from  spontaneously,  and,  unless 
removed,  terminates  after  many  years  in  death  from 
exhaustion. 

History  and  g^eogrrapliical  distribution  

The  earliest  notice  of  this  disease  we  owe  to  Kajmpfer 
(1712).  Its  more  modern  history  commenced  with 
Godfrey,  of  Madras,  who,  in  the  Lancet  of  June  10th, 
1843,  gave  a  description  of  several  unquestionable 
examples  under  the  title,  "  Tubercular  Disease  of  the 
Foot."  Subsequently  Balingall  (1855),  who  was  the 
first  to  suggest  its  parasitic  nature.  Eyre  (1860),  and 
others  added  considerably  to  our  knowledge  of  the 
subject.  The  merit  of  bringing  the  disease  promi- 
nently before  the  profession,  and  of  distinctly  describ- 
ing its  clinical  and  anatomical  features,  as  well  as  of 
suggesting  its  probable  pathology,  belongs  entirely  to 
Vandyke  Carter,  who,  from  1S60  to  1874,  in  a  series 
of  important  papers,  furnished  the  information  on 
which  all  later  descriptions  have  been  principally 
founded.  Carter  was  the  first  to  point  out  the" pre- 
sence of  mycotic  elements  in  the  discharges  coming 
from  the  implicated  structures,  and  in  the  contents 
of  the  characteristic  cysts  and  sinuses  with  which 
they  are  honeycombed.    Since  the  date  of  Carter's 
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papers,  beyond  the  discovery  that  tlie  associated 
fungus,  in  at  least  one  variety  of  mycetoma,  pos- 
sesses affinities  to  actinomyces,  as  suggested  by  him 
in  1886,  and  tliat  the  disease  is  not  confined  to  India, 
there  has  been  no  very  important  addition  to  our 
knowledge. 

In  India  mycetoma  is  endgmic  in  districts  more  or 
less  limited.  These  districts  are  scattered  over  a  wide 
area,  the  intervening  regions — in  some  instances  whole 
provinces,  as  that  of  Lower  Bengal — enjoying  an  almost 
complete  immunity.  It  appears  to  be  acquired  only 
in  rural  districts,  the  inhabitants  of  the  towns  being 
exempt.  Among  the  most  afflicted  districts  may  be 
mentioned  Madura — hence  the  name  "Madura  foot" 
by  which  mycetoma  is  often  known— Hirsar,  Ajmeer, 
Delhi,  various  places  in  the  Punjab,  Kashmir,  and 
Rajputana.  In  recent  years  we  have  accounts  of  its 
occurrence  with  some  degree  of  frequency  in  Sene- 
gambia,  and,  also,  of  a  very  few  examples  in  Algeria, 
the  Soudan,  Cochin  China,  Italy,  the  United  States 
and  in  South  America.  It  is  probable  that  in  time 
mycetoma  will  be  found  to  be  endemic  in  many  Avarm 
countries  in  which  it  has  hitherto  escaped  recognition. 

Syiiiptoms. — Mycetoma  begins  usually,  though 
by  no  means  invariably,  on  the  sole  of  the  foot — most 
often  the  right.  The  first  indication  of  disease  is 
the  slow  formation  of  a  small,  firm,  rounded,  somewhat 
hemispherical,  slightly  discoloured,  painless  swelling 
perhaps  about  half  an  inch  in  diameter  (Fig.  100). 
After  a  month  or  more  this  swelling  may  soften  and 
rupture,  discharging  a  peculiar  viscid,  syrupy,  oily, 
slightly  purulent,  sometimes  blood-streaked  fluid  con- 
taining in  suspension  certain  minute,  rounded,  greyish 
or  yellowish  particles,  often  compared  to  grains  of  fish 
roe.  In  other  examples  of  the  disease  the  particles 
in  the  discharge  are  black,  having  the  size  and  ap- 
pearance of  grains  of  coarse  gunpowder.  Sometimes 
these  particles  are  aggregated  into  larger  masses  up 
to  the  size  of  a  pea.  In  time  additional  swellings, 
some  of  which  break  down  and  form  similar  sinuses, 
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appear  in  the  neighbourhood  of  the  first  or  elsewhere 
about  the  foot.  For  the  most  part  the  sinuses  are 
permanent,  healing  up  in  a  very  few  mstances  only. 
Gradually  the  bulk  of  the  foot  increases  to  perhaps  two 
or  three  times  the  normal  volume  (Fig.  101).  There  is 
comparatively  little  lengthening  of  the  foot ;  but  there 


Fi".  101.— Section  of  a  "  Madura  foot."    [T.  It.  Lnois.) 


is  a  general  increase  in  thickness,  so  that  in  time  the 
mass  comes  to  assume  an  ovoid  form,  the  sole  of  the 
member  becoming  convex,  the  sides  rounded,  and  the 
anatomical  points  obliterated.  The  toes  may  be 
forced  apart,  bent  upwards  at  the  tarso-phalangeal 
joints  or  otherwise  misdirected  ;  so  that,  on  the  foot 
being  placed  on  the  ground,  the  toes  do  not  touch  it. 
The  surface  of  the  skin  is  roughened  by  a  number 
of  larger  or  smaller,  firmer  or  softer,  hemispherical 
elevations,  in  some  of  which  the  orifices  of  the  numer- 
ous sinuses  open.  Most  of  these  orifices  are  easily 
made  out ;  others  are  not  so  a])parent,  their  position 
being  indicated  and,  at  the  same  time,  concealed  by 
a  bunch  of  pale,  flabby,  fungating,  and  but  slightly 
vascular  granulations'.    In  the  latter  the  orifice  may 
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be  hard  to  find.  Once  tl.e  probe  is  got  to  enter, 
the  instrument  readily  passes  to  a  considerable  depth 
even  to  the  bone  ;  in  advanced  cases  it  can  be  carried 
through  the  softened  tissues  with  the  greatest  ease  in 
almost  any  direction,  and  without  causing  much  pain 
and  haemorrhage. 

The  discharge  issuing  from  the  sinuses  differs  in 
amount  m  different  cases,  and  from  time  to  time  in 
the  same  case;  whether  profuse  or  scanty  it  always 
exhibits  the  same  oily,  mucoid  like,  slightly  purulent 
appearance,  and  may  stink  abominably.  With  a  very 
few  exceptions  it  contains  either  the  grey  or  the  black 
grains  already  referred  to,  rarely  similar  bodies  of  a 
reddish  or  pink  colour. 

To  the  touch  the  swollen  foot  feels  somewhat 
elastic,  and  does  not  readily  pit  on  pressure.  The 
sensibility  of  the  skin  is  preserved.  Although  com- 
plained of  in  some  instances,  severe  pain  is  rarely 
a  prominent  feature.  The  principal  complaint  is  of 
inconvenience  from  the  bulk  and  weight  of  the  mass, 
and,  in  advanced  cases,  of  the  uselessness  of  the  limb 
for  locomotion.  In  time  the  foot  is  no  longer  put  to 
the  ground,  different  unnatural  styles  of  progression 
being  adopted  by  different  patients. 

As  the  foot  enlarges  the  leg  atrophies  from  disuse  ; 
so  that  in  the  advanced  disease  an  enormously  en- 
larged and  misshapen  foot,  flexed  or  extended,  is 
attached  to  an  attenuated  leg  consisting  of  little  more 
than  skin  and  bone.  In  some  the  tibia,  or  the  bones 
of  the  forearm,  as  the  case  may  be,  become  involved  ; 
in  others  the  disease  may  be  at  first  confined  to  a  toe, 
or  a  finger,  or  other  limited  area.  In  a  very  few  in- 
stances the  seat  of  the  disease  is  the  knee,  thigh,  jaw, 
or  neck.  The  internal  organs  are  never  specifically 
implicated,  either  primarily  or  secondarily  ;  neither 
are  the  lymphatic  glands,  although  these  may  be  the 
subject  of  adenitis  from  secondaiy  septic  infection. 

After  ten  or  twenty  years  the  patient  dies,  worn 
out  by  the  continued  drain,  or  carried  off  more 
suddenly  by  diarrha^a  or  other  intercurrent  disease. 
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Classification.— AXthowgh  the  bvoaci  clinical  fea- 
tures, and  tlie  progress  of  all  cases  of  mycetoma  are 
practically  identical,  it  is  customary  to  divide  tliem 
into  three  varieties  according  to  the  colour  of  the 
particles  suspended  in  the  discharge  ;  which  particles, 
as  will  be  presently  explained,  proceed  from  larger 
masses  of  the  same  coloured  material  lodged  in  the' 
diseased  tissues.  Thus  we  have  the  white  or  ochroid, 
the  black  or  melanoid,  and  the  red  forms  of  mycetoma. 
The  first  is  the  most  common  form,  the  second  is 
somewhat  less  common,  the  third  is  very  rare. 

Morbid  aiiatoiny.-On  cutting  into  a  myceto- 
matous  foot  or  hand  the  knife  passes  readily  through 
the  mass,  exposing  a  section  with  an  oily,  greasy 
surface,  in  which  the  anatomical  elements  in  many 
places  are  unrecognisable,  being,  as  it  were,  fused 
together,  forming  a  pale,  greyish -yellow  mass.  The 
bones  in  parts  have  entirely  disappeared ;  Avhere 
their  remains  can  still  be  made  out  the  cancellated 
structure  is  very  friable,  thinned,  opened  out,  and 
infiltrated  with  oleaginous  material.  Of  all  the 
structures  the  tendons  and  fasciae  seem  to  be  the 
most  resistant. 

The  most  remarkable  feature  revealed  by  section 
is  a  network  of  sinuses  and  communicating  cyst- 
like cavities  of  various  dimensions,  from  a  mere 
speck  to  a  cavity  an  inch  or  more  in  diameter. 
Sinuses  and  cysts  are  occupied  by  a  material  unlike 
anything  else  in  human  morbid  anatomy.  In  the 
black  variety  of  mycetoma  this  material  consists  of  a 
black  or  dark  broAvn,  firm,  friable  substance  which, 
in  many  places,  stuffs  the  sinuses  and  cysts  ;  mani- 
festly it  is  from  this  that  the  black  particles  in  the 
dischai-ge  are  derived.  In  the  white  variety  the 
sinuses  and  cysts  are  also  more  or  less  stuffed  by 
a  white  or  yellowish  roe-like  substance,  evidently  an 
aggregation  of  particles  identical  with  those  escaping 
in  the  corresponding  discharge.  The  black  substance, 
which  can  l)e  readily  turned  out,  is  moulded  into 
truffle-like  masses  ranging  in  size  from  a  mere  grain 
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to  a  small  apple,  according  to  the  capacity  of  the  cysts 
or  sinuses  containing  it.  The  roe-like  particles  in  the 
white  variety  are  held  together  by  a  softer  cheesy- 
looking  material.  The  sinuses  and  cysts  occupy  the 
bones,  muscles,  or  fasciae  indiscriminately ;  they  are 
found  principally  in  the  fat  and  connective  tissue. 
They  are  lined  by  a  smooth  membrane,  adherent 
when  in  the  soft  tissues,  but  capable  of  being 
enucleated  when  in  the  bones.  Some  of  the  cysts  do 
not  communicate  with  sinuses  ;  most  of  them,  however, 
do  so  and  with  each  other,  opening  on  the  surface  of 
the  skin  at  the  mammillated  fistulse  already  referred 
to.  In  the  very  rare  red  variety  the  colour  of  the 
accretions  is  red  or  \)vak.  In  a  few  instances — as  in 
those  recorded  by  Lewis  and  Cunningham — no  con- 
cretions of  any  description  can  be  discovered,  the 
cysts  and  sinuses  being  occupied  by  an  oleaginous 
purulent  material  alone. 

Under  the  microscope  mycotic  elements  can  be 
discovered  both  in  the  white  and  black  concretions. 
In  microscopical  sections'  of  the  tissues  evidences  of 
extensive  degenerative  changes,  the  result  of  a  chronic 
inflammation,  can  be  readily  made  out.  An  imjiortant 
feature  as  bearing  on  the  pathology  of  the  disease, 
and  one  which  was  long  ago  described  by  Lewis 
and  Cunningham,  has  been  insi-sted  on  by  Cunning- 
ham (Scient.  Mem.  by  the  Med.  Off.  loith  the  Army  oj 
India,  Part  9,  1895),  namely,  a  sort  of  arteritis 
obliterans  or  extensive  proliferation  of  the  endo- 
thelium of  the  arteries  and,  according  to  Vincent 
{Ann.  de  VInstit.  Pasteur,  1895),  a  thickening  of  the 
adventitia  of  the  vessels  as  well  as  of  the  capillaries 
in  the  more  affected  areas. 

Histolog:}',  patliolog^y,  and  ailiology.— TlVw^e 
variety. — The  white  particles  suspended  in  the  dis- 
charge from  the  white  or  ochroid  variety  of  mycetoma 
are  soft,  easily  crushed,  insoluble  in  caustic  potash, 
alcohol,  chloroform,  or  acids.  They  are  round  or 
somewhat  renifoi'm  in  shape  and,  under  the  mici'o- 
scope,  are  seen  to  be  made  up  of  an  agglomeration 
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of  several  colonies  of  a  ray  fungus— closely  resembling 
acfcinomyces— in  the  meshes  of  which  cellular  products 
of  inflammation  are  entangled. 

As  in  actinomyces,  there  is  a  central  reticulum 
of  an  exceedingly  fine  and   interwoven  mycelium 
surrounded  by  a  closely  set  radiation  of  delicate, 
straight  filaments  (1   jti  to  1-5        many  of  which 
terminate  in  well-marked  club-shaped  ends.  These 
clubs   thus  constitute   the   peripheral   layer   in  a 
three-zoned  body,  the  intermediate  zone  being  the 
straight  filaments,  the  central  zone  the  interwoven 
mycelium.     The  roe-like  masses  in   the  cysts  and 
sinuses  are  but  aggregations  of  the  rounded  fungus 
group  constituting  the  individual  granule. 
°    Sections  show  the  same  parasite  in  the  diseased 
and  softened  tissues  outside  the  cysts  and  tunnels. 
Thus  Vincent  (yAwn.  de  VInst.  Pasteur,  No.  8,  1894) 
found  it  in  the  unbroken  tuberose  swellings  under 
the  skin;   Boyce  and  Surveyor  {Proc.  Roy.  Soc, 
March  9th,  1893;  Brit.  Med.  .loiirn.,  September  22nd, 
1894)  in  the  muscles  and   elsewhere.  Kanthack 
{.fourn.  of  Path,  and  Bad.,  1892-93) _  describes  the 
tissue  changes  which  it  produces  in  this  situation  as 
follows : — "  In  the  earliest  stages  we  have  simply  a 
reactive  inflammation,  the  fungus  being  surrounded 
by  round  ceils.    Gradually  the  latter  are  replaced  by 
typical  granulation  tissue,  epithelioid  cells,  and  vessels 
which  appear  in  large  numbers.    At  this  time  the 
various  degeneration   forms   of  the  fungus"-— the 
clubbing  of   the  rays,  pigmentation  of  mycelium, 
vitreous  changes,  loss  of  tinctorial  qualities,  and  so 
forth — "are  observed,  and  a  pigment,  varying  in 
colour  from  yellow  to  dark  brown,  is  observed  in  the 
tissues  around  the  fungus.    Gradually  the  granulation 
cells  give  rise  to  fibrous  tissue  and  we  may  then 
see  the  typical  microscopical  cysts  or  abscesses  com- 
posed of  the  following  structures  passing  from  without 
inwards  :  (a)  A  fibrous  ring  (pigmented  or  not)  ;  (b) 
granulation  cells ;  (c)  pus  cells  or  leucocytes,  perhaps 
invading  the  fungus;  (d)  a  finely  granular  detritus 
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immediately  around  tlie  organism  ;  (e)  the  fungus 
itself.  The  latter  may  be  at  any  stage  of  degenera- 
tion." The  exact  process  by  which  the  cysts  and 
sinuses  are  formed  has  not  been  fully  worked  out ; 
presumably,  it  is  an  extension  of  the  process  described' 
by  Kanthack,  the  lining  membrane  of  the  cysts  and 
sinuses  being  the  outcome  of  an  inflammation  which 
is  excited  in  the  tissues  by  the  fungus,  and  which  is 
evidence  of  an  effort  on  the  part  of  the  body  to  protect 
itself  by  shutting  off  and  extruding  the  invadinor 
parasite. 

This  fungus,  so  closely  allied  to  actinomyces,  has 
been  successfully  cultivated  by  Boyce  and  Surveyor, 
and  also  by  Vincent ;  hitherto,  all  attempts  to  grow 
it  in  the  lower  animals  have  failed.  Unlike  actino- 
myces, it  will  not  grow  readily  in  animal  substances 
but  flourishes  in  vegetable  infusions,  or  in  media  con- 
taining a  proportion  of  vegetable  matter.  It  diflers 
also  from  actinomyces  in  certain  minute  morpho- 
logical and  tinctorial  qualities  ;  so  that  though  closely 
allied  to  the  better-known  fungus,  apparently  it  is  not 
specifically  identical  with  it.  Vincent  has  named  it 
Nocardia  or  Stre])tothrix  madurce. 

Black  variety. — Although  all  observers  are  prac- 
tically agreed  in  recognising  the  presence  of  a  ray 
fungus  in  the  white  or  ochroid  form  of  mycetoma, 
there  is  not  the  same  unanimity  in  regard  to  the 
presence  and  characters  of  fungus  elements  in  the 
black  or  melanoid  variety. 

The  individual  black  grains,  floating  in  the  dis- 
charge or  lying  in  the  tissues,  in  this  form  of  mycetoma, 
vary  in  size  from  microscopic  grains  to  masses  of 
considerable  bulk,  as  already  mentioned.  The  surfaces 
of  tlie  smaller  grains  are  distinctly  mamniillated,  and 
the  bodies  themselves  are  firm  and  friable.  Their 
colour  is  not  discharged  by  alcohol  or  chloroform,  and 
is  but  slightly  affected  by  caustic  potash  ;  but  it  is 
discharged  by  first  boiling  in  caustic  potash  and  sub- 
sequently transferring  to  distilled  water.  Certain  of 
tlie  grains  —presumably  tlie  oldest — reveal  no  fungus 
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under  the  microscope ;  but  others,  as  Kanthack  and 
Boyce  have  pointed  out,  show  a  distinct  network  of 
interlacing,-  broad,  varicose,  moniliforni  tubes  with  a 
manifest  radiated  arrangement.  At  the  peripliery 
these  tubes  may  end  in  minute  clubs.  The  walls 
of  the  tubes,  as  well  as  the  intermediate  substance, 
are  pigmented.  Such  bodies  do  not  specially  suggest 
a  ray  fungus  ;  but  Kanthack,  in  one  specimen  of 
melanoid  Madura  foot,  found  examples  in  which  a 
central  interwoven  mycelium  was  surrounded  by  a 
zone  of  characteristically  clubbed  rays.  In  this 
specimen  the  filaments  were  broad,  often  interrupted, 
not  uniform  in  diameter,  and  presented  small  vari- 
cosities. Transition  forms,  connecting  the  more  or 
less  perfect  type  with  the  structureless  black  masses, 
could  be  traced.  From  this  circumstance  Kanthacic 
concludes  that  the  black  masses  are  really  the  product 
or  remains  of  the  fungus  described.  The  black 
pigment  is  never  found  free  in  the  softened  tissues, 
but  is  always  closely  surrounded  by  a  dense,  fibrous 
tissue,  or  it  lies  in  cysts  or  sinuses. 

The  relationshi])  of  the  white  to  the  black  variety. 
— The  question  suggests  itself  are  the  two  forms  of 
Madura  foot,  the  ochroid  and  the  melanoid,  caused  by 
the  same  parasite,  by  varieties  of  the  same  parasite, 
or  by  a  distinct  species  ?  In  favour  of  the  specific 
identity  of  the  forms  are  the  facts  that  black  and 
white  masses  have  been  found  together  in  the  same 
case  (Lewis  and  Cunningham  and  Boccaro)  ;  that  they 
are  co  endemic ;  that,  with  the  sole  exception  of  the 
colour,  the  clinical  features  and  progress  of  the  disease 
are  identical  in  both  forms  ;  that  pigment  is  often 
found  in  the  tissues  in  the  white  variety  ;  that  the 
fungiis  of  tlie  latter  often  undergoes  distinct  pigmen- 
tary degeneration  such  as  is  often  seen  in  liuman  and 
bovine  actinomycosis.  Against  tlieir  identity  are  the 
rarity  of  their  concurrence  in  the  same  individual ; 
the  large  size  of  the  mycelial  filaments  in  the  melanoid 
form  ;  and  the  fact  that  the  latter,  unlike  the  white 
fungu.s,has  hitherto  re.sisted  all  attempts  at  cultivation. 
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The,  jMthological  sicjnificance  of  the  funyuK — Most 
pathologists  agree  in  regarding  the  ray  fungus  as  tlie 
cause  of  the  disease  in,  at  least,  the  white  variety 
of  mycetoma.  Cunningham,  however,  has  demurred 
(Sc.  Mem.  hy  the  Med.  Off.  ivith  tJie  Army  of  India, 
No.  9,  1895)  to  this  conclusion,  on  the  following 
grounds : — "  1st,  that  a  certain  number  of  cases 
occur  in  Avhich,  whilst  all  the  essential  symptoms  of 
the  disease  are  present,  there  is  an  entire  absence  of 
any  concretions  of  either  the  black  or  white  variety 
and  of  the  fungal  elements  ordinarily  associated  with 
them  ;  2nd,  that  the  fungal  elements  which  ordinarily 
occur  in  connection  with  the  two  varieties  of  the 
disease  are  of  absolutely  unlike  character,  those 
associated  with  the  white  variety  resembling  those  of 
actinomyces,  and  those  of  the  black  variety  forming 
sclerotifB  like  those  of  the  sclerotiiiiEe  and  other  allied 
ascomycetes  ;  3rd,  that  the  very  formation  of  sclero- 
tioid  bodies  is  a  process  which  is  normally  indicative 
of  a  cessation  of  vegetative  growth  dependent  on 
exhaustion  of  nutritive  supply,  and  therefore  one 
which  could  not  occur  were  the  normal  tissues  the 
proper  site  for  the  development  of  the  parasitic 
elements."  Cunningham  suggests  that  the  fungus 
vegetates  on  a  soil  j^reviously  prepared  for  it  by  the 
true,  and  as  yet  undiscovered,  cause  of  the  disease ; 
and  hints  that  possibly  the  endarteritis  already  re- 
ferred to  may  be  the  primary  effect  of  the  true  germ, 
and  the  cause  of  the  softening  of  the  tissues,  which 
thus  become  a  suitable  nidus  for  the  actinomyces  like 
fungus  that  subsequently  enters  accidentally  from 
without.  Accoi'ding  to  this  view,  the  ray  fungus  is 
not  a  necessary  element  in  the  pathological  process, 
but  merely  an  accidental  epiphenomenon. 

Until  irrefutable  evidence,  such  as  can  only  be 
supplied  by  the  successful  inoculation  of  cultures  of 
the  ray  fungus  taken  from  both  the  white  and  the 
black  varieties,  is  obtained,  similar  objections  can 
always  be  raised  to  accepting  these  parasites  as  the 
true  cause  of  mycetoma.     Nevertheless,  the  intimacy 


Dhobie  Itch. 


625 


and  frequency  of  their  association  with  this  disease 
are  so  marked  that  the  provisional  assumption  of 
such  a  relationship  seems  to  be  justifiable. 

Mode  of  entrance  of  the  fungus. — Nothing  is 
known  on  this  point.  It  is  conjectured  that  the 
fungus  may  be  a  usual  parasite  on  some  plant,  and 
that  it  finds  an  entrance  into  the  tissues  of  man 
through  a  wound  in  the  skin.  The  facts  of  its  oc- 
curring almost  invariably  on  the  feet  or  hands,  and 
principally  in  bftre-footed  agriculturists,  favour  this 
view.  No  distinct  relationship  has  been  traced 
between  the  disease  and  any  particular  type  of  soil  or 
vegetation. 

Treatment. — The  only  efTective  treatment,  in 
the  case  of  implication  of  a  considerable  part  of  the  foot 
or  hand,  is  amputation.  This  must  be  performed  well 
above  the  seat  of  the  disease  ;  for  it  must  be  borne  in 
mind  that  the  long  bones  may  be  implicated  as  well 
as  the  small  bones,  and  that  unless  the  entire  disease 
be  removed  it  will  recur  in  the  stump.  Complete 
removal  is  not  followed  by  relapse.  If  a  toe,  or  a 
small  portion  of  the  foot  or  hand,  is  alone  involved, 
this  may  be  excised  with  success.  Iodide  of  potassium, 
which  seems  to  be  so  potent  a  remedy  in  actinomycosis, 
has  been  tried  in  madura  foot,  but  without  success. 

DHOBIE  ITCH. 

In  view  of  the  recent  researches  of  Sabouraud  and 
others  on  the  ringworms  of  Europe,  there  can  be  little 
doubt  that  the  ringworms  of  warm  countries  are  at- 
tributable to  a  large  variety  of  fungus  forms,  probably 
many  of  them  derived  from  the  lower  animals.  Al- 
though, in  a  general  way,  we  are  familiar  enough  Avith 
the  clinical  features  of  these  ringworms,  their  specific 
germs  have  not  as  yet  been  very  closely  studied.  By  the 
lay  public  all  epiphytic  skin  diseases,  more  especially 
all  forms  of  intertrigo,  are  .spoken  of  as  dhobie  (washer- 
man's) itch,  in  the  belief,  probably  not  very  well 
founded,  that  they  are  contracted  from  clothes  which 
o  0 
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have  been  contaminated  by  the  washerman.  There  are 
many  sources  of  ringworm  infection  in  warm  climates 
besides  the  much  maligned  dhobie. 

In  the  tropics,  native  children  often  exhibit 
dry,  scurfy  patches  of  ringworm  on  the  scalp;  and 
the  skin  of  the  trunk  and  limbs  of  adults  is  not  in- 
frequently affected  with  red,  slightly  raised,  itching 
rings,  or  segments  of  rings,  of  trichophyton  infection. 
Sometimes  these  rings  enclose  areas  many  inches  in 
diameter. 

Pityriasis  versicolor  is  also  veiy  common  in  the 
tropics.  It  is  the  usual  cause  of  the  pale,  fawn- 
coloured,  scurfy  patches  so  frequently  a  feature  on  the 
dark-skinned  bodies  of  natives.  On  the  dark- 
pigmented  skins  of  negroes,  Indians,  and  _  dark- 
complexioned  Chinese,  the  patch  of  pityriasis — 
contrary  to  what  obtains  in  Europeans  and  light- 
skinned  Chinese— is  paler  than  the  healthy  integu- 
ment surrounding  it.  The  pigment  in  the  fungus 
[Microsporon  furfur)  and  the  profuse  growth  of 
the  latter  conceal,  as  a  coat  of  yellow  paint  might 
do,  the  dark  underlying  natural  pigment  of  the  skin. 

The  expression"  dhohie  itch,  althouglx  applied  to 
any  itching,  ringworm-like  affection  of  any  part  of  the 
skin,  most  commonly  refers  to  some  form  of  epiphytic 
disease  of  the  crutch  or  axilla.  There  are  at  least 
three  species  of  vegetable  or  bacterial  parasites 
which  in  the  tropics  are  prone  to  attack  these 
situations— namely,  the  trichophytons  or  ordinary 
body  ringworms,  the  Microsporon  minutissimum  of 
erythrasma,  and  the  germ  of  the  disease  I  have 
described  under  the  name  pemphigus  contagiosws. 

The  suffering  which  some  of  the  forms  of  dhobie 
itch  gives  rise  to  is  often  very  great.  In  hot,  damp 
weather  especially,  the  various  germs  proliferate  very 
actively,  producing  what  is  often  a  severe  dermatitis. 
The  excessive  irritation  leads  to  scratching  and,  very 
likely,  from  secondary  Imcterial  invasion,  to  boils  or 
small  abscesses.  The  crutch  or  axillfe,  or  both,  are 
sometimes  rendered  so  raw  and  tender  that  the  patient 
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may  be  unable  to  walk  or  to  dress  even.  The  irritation 
and  itching  are  usually  worse  at  night,  and  naay  keep 
the  patient  awake  for  hours.  Even  in  the  absence  of 
treatment,  when  the  cold  season  comes  round  the 
dermatitis  and  irritation  subside  spontaneously.  The 
aSected  parts  then  become  dry,  pigmented,  and  scurfy, 
and  the  fungus  remains  quiescent  until  the  return  of 
the  next  hot  weather. 

Diag^iiosis. — The  diagnosis  of  mycotic  dermatitis 
is  usually  easily  made.  The  festooned  margin  is 
almost  conclusive.  In  the  case  of  pemphigus  con- 
tagiosus  the  characteristic  blebs,  the  smooth,  raw, 
or  glazed  surfaces,  and  undermined  epidermic  rings 
are  usually  very  apparent  and  render  diagnosis  easy. 
When  doubt  exists  the  microscope  may  be  necessary ; 
but,  owing  to  the  inflamed  condition  of  the  parts, 
there  may  be  much  difliculty  in  finding  fungus  ele- 
ments even  when  the  case  is  certainly  epiphytic.  A 
negative  result  is,  therefore,  not  always  conclusive 
against  ringworm. 

I  am  convinced  that  many  cases  of  dhobie  itch  are 
produced  by  Microsporon  minutissimum,  and  that 
they  are  really  inflamed  erythrasma  and  not  tricho- 
phyton ringworm.    During  cold  weather  one  often 
sees  in  the  site  of  what,  during  the  summer,  had  been 
a  troublesome  dhobie  itch,  a  brownish  furfuraceous 
discoloration  of   the  cratch  or  axilla.     The  same 
appearance  I  have  remarked  in  Europe  in  Europeans 
who  had  suffered  from  dhobie  itch  in  the  East,  and  on 
examining  scrapings  from  the  parts  have  found  M. 
minutissimum  in  abundance.    It  would  seem,  there- 
fore, that  during  the  heat  and  moisture  of  a  tropical 
summer  this   generally    very   unirritating  parasite 
becomes  more  active  and  excites  smart  dermatitis. 
The  same  may  sometimes  be  seen  in  pityriasis  versi- 
color.   I  believe  that  those  cases  of  microsporon — 
fiorfur  and   mimUissimum — dhobie  itch  are  more 
easily  cured  than  the  trichophyton  varieties. 

Treatment. — After  a  thorough  use  of  soap  and 
water,    the   application  of    Vleminck's  solution  of 
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sulphuret  of  calcium  (1  oz.  quicklime,  2  oz.  precipi- 
tated sulphur,  15  oz.  wate)-,  boiled  together  in  an 
earthenware  vessel  till  reduced  to  10  oz. ;  decant  the 
clear  sherry-coloured  fluid  after  subsidence)  every 
night  for  three  or  four  times,  generally  brings  about  a 
rapid  cure.  A  tincture  of  the  leaves  of  Cassia  alata 
painted  on,  or  the  crushed  leaves  themselves  well 
rubbed  in,  are  equally  successful.  If  these  fail, 
chrysophanic  acid  ointment,  twenty  grains  to  the 
ounce  of  vaseline,  rubbed  in  twice  a  day  till  a  slight 
erythema  shows  at  the  edge  of  the  diseased  patch, 
is  almost  invariably  successful.  When  prescribing 
chrysophanic  acid  the  physician  must  be  careful  to 
inform  the  patient  of  its  staining  effect  on  clothes; 
to  warn  him  to  stop  its  use  so  soon  as  the 
erythematous  ring  shows ;  and  to  be  careful  not 
to  apply  the  ointment  to  the  face.  A  writer  iii  the 
Indian  Med.  Gaz.  (Jan.,  1898)  strongly  recommends 
the  application  of  glacial  acetic  acid.  It  cures,  he 
afiirms,  with,  at  most,  two  applications.  The  smarting 
its  use  entails  is  relieved  by  laying  a  lump  of  ice  in  a 
handkerchief  on  the  part.  For  the  ringworms  of  the 
thick-skinned  natives  linimentum  iodi  freely  applied, 
and  of  double  strength,  is  the  best,  and  a  most  efficient, 
remedy. 

Prophylaxis — The  various  forms  of  crutch 
dhobie  itch  may  be  avoided  by  wearing  next  the  skin 
short  cotton  bathing- drawers  and  changing  them 
daily,  at  the  same  time  powdering,  after  the  daily 
bath,  the  axillse  and  crutch  with  equal  parts  of  boric 
acid,  oxide  of  zinc,  and  starch. 

TINEA  IMBRICATA*  (Fig.  102). 

Definition. — A  form  of  body  ringworm  peculiar 
to  certain  Eastern  oceanic  tropical  climates,  pro- 
duced by  a  Trichophyton  [Lepido])hyton,  Tribondeau), 

*  Brit.  Journ.  of  Dermatology,  No.  39,  vol.  iv.  ;  Bonnaf)', 
Arch,  de  Med.  Wav.,  Oct.,  1893;  Tribondeau,  Arch,  de  Med. 
Nav.,  July,  1899. 
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and  characterised  by  a  concentric  arrangement  of 
closely  set  rings  of  scaling  epidermis. 

Oeogriapliical  distfibiitioii. — This  peculiar 
form  of  epiphytic  disease  is  strictly  confined  to  warm 
climates.  It  is  principally  met  with  in  the  Eastern 
Archipelago  and  in  the  islands  of  the  South  Pacific, 
although  it  has  been  found  to  extend  westward  as 
far  as  Burma,  and  northward  as  far  as  Foochow  and 
Formosa  on  the  coast  of  China.  In  many  of  the 
islands  of  the  South  Pacific  it  afiects  a  large  pro- 
portion of  the  inhabitants ;  in  some  islands  quite 
one- half.  There  is  good  reason  to  believe  that  its 
area  of  disti-ibutiou  is  gradually  extending.  Thus 
Turner  and  Kciniger"  tell  us  that  it  was  formerly  un- 
known in  Samoa  and  Bowditch  Islands,  where  it  is 
now  very  prevalent.  Dr.  Daniels  also  informs  me 
that  it  was  introduced  for  the  first  time  into  Fiji  by 
.some  Solomon  Islanders  in  1870  ;  by  1872,  he  says, 
it  had  become  general  among  the  Fijians.  It  was 
recently  introduced  into  Tahiti  and  rapidly  spread  there 
among  the  natives.  We  have  no  accounts  of  such  a 
disease  in  Afi'ica  or  America  ;  it  is  probable,  however, 
that  ere  long  it  will  be  introduced  into  the  tropical 
parts  of  both  of  these  continents.  Once  introduced, 
it  spreads  very  rapidly  in  countries  with  a  damp, 
equable  climate  and  a  temperature  of  between  80°  and 
90'  Fahr.  Very  high  or  low  temperatures  and  a  dry 
atmosphere  are  inimical  to  its  extension. 

Symptoms. —  Tinea  imbricata  is  easily  recog- 
nised. At  first  it  may  be  confined  to  one  or  two 
spots  on  the  surface  of  the  body ;  usually,  in  a  short 
time,  it  comes  to  occupy  a  very  large  area.  It  does 
not  generally  affect  the  soles  and  palms,  although  it  may 
do  so ;  nor  is  the  scalp  a  favourite  site.  Dr.  Oswald 
Baker,  confirmed  by  Tribondeau,  remarks  that  it 
avoids  the  crutch,  the  axilkie,  and  tfte  nails.  With 
these  exceptions  it  may,  and  commonly  does,  sweep 
over  and  keep  its  hold  on  nearly  the  entire  surface  of 
the  body  ;  so  that  after  a  year  or  two  a  large  part  of 
the  skin  is  covered  with  the  dry,  tissue-paper-like 
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scales,  arranged  in  more  or  less  confused  systems  of 
concentric  parallel  lines,  absolutely  characteristic  of 
the  disease. 

An  inoculation  experiment  readily  explains  the 
production  of  the  scales,  their  concentric  parallel 
arrangement,  and  the  mode  of  extension  of  the 
patches.  About  ten  days  after  the  successful  in- 
oculation of  a  healthy  skin  with  tinea  imbricata,  the 
epidermis  at  the  seat  of  inoculation  is  seen  to  be  very 
slightly  raised  and  to  have  a  brownish  tinge.  Presently 
the  centre  of  this  brownish  patch — perhaps  a  quarter  of 
an  inch  in  diameter — gives  way  and  a  ring  of  scaling 
epidermis,  attached  at  the  periphery  but  free,  ragged, 
and  slightly  elevated  towards  the  centre  of  the  spot, 
is  formed.  In  a  few  days  this  I'ing  of  epidermis  has 
extended  so  as  to  include  a  larger  area.  A  second 
brown  spot  then  appears  at  the  site  of  the  first  brown 
spot  and  in  the  centre  of  the  primary  scaling,  expanding 
ring.  This  second  spot,  in  its  turn,  gives  way,  pro- 
ducing a  second  and  similar  scaling  ring,  which  also 
expands,  following  the  first  ring  in  its  extension.  Later 
a  third  and  fourth  ring  form  in  the  same  way ;  and  so 
on,  until  a  large  area  of  skin  is  covered  with  one  or 
more  systems  of  concentric  parallel  scaling  rings, 
which  follow  each  other  over  the  surface  of  the  body 
like  the  concentric  ripples  produced  by  a  stone  falling 
into  a  pool  of  water. 

The  scales,  if  not  broken  by  rubbing,  may  attain 
considerable  length  and  breadth ;  but,  of  course,  their 
dimensions  are  in  a  measure  determined  by  the  amount 
of  friction  they  are  subjected  to.  Usually  they  are 
largest  between  the  shoulders — that  is,  where  the 
patient  has  a  difficulty  in  scratching  himself.  The 
lines  of  scales  are  from  one-eighth  of  an  inch  to  half 
an  inch  apart.    The  hair  of  the  scalp  is  not  injured. 

The  fungus.  —  On  detaching  a  scale  and  placing 
it  under  the  microscope,  after  moistening  with  liquor 
potassse,  a  trichophyton-like  fungus  can  be  seen  in 
enormous  profusion.  This  fungus  has  not  been  culti- 
vated, but  Tribondeau,  on  the  e^adence  of  finding 
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fructification  in  one  observation  pronounces  it  to  be  a 
Lepidophyton  and  not  a  Trichophyton.  The  parasite 
evidently  lies  between  epidermis  and  rete,  and  by  its 
abundance  causes  the  former  to  peel  up.  As  the 
fungus  does  not  die  out  in  the  skin  travelled  over,  it 
burrows  under  the  young  epithelium  almost  as  soon  as 
the  latter  is  reproduced.  Hence  the  pecuhar  con- 
centric scaling  and  the  persistency  of  the  disease 
throughout  the  area  involved.  When  the  scales  are 
washed  ofi"  by  the  vigorous  use  of  soft  soap  and  hot 
water,  the  surface  of  the  skin  is  seen  to  be  covered 
with  parallel  lines  of  a  brownish  colour— evidently 
the  slightly  pigmented  fungus  proliferating  and 
advancing  under  the  young  epidermis. 

Diagnosis.— From  ordinary  ringworm  it  is  easily 
distingufshed  by  the  absence  of  marked  inflammation 
or  congestion  of  the  rings,  by  the  abundance  of  the 
fungus,  by  the  large  size  of  the  scales,  by  the  concentric 
arrangement  of  the  many  rings  or  systems  of  rings, 
by  the  non-implication  of  the  hair,  and,  according  to 
Dr.  Oswald  Baker,  by  the  avoidance  of  crutch  and 
axillfe.  From  ichthyosis  it  is  distinguished  by  the 
concentric  arrangement  of  the  scaling,  by  the  periph- 
eral attachment  of  the  scales,  and  by  the  presence 
of  abundant  fungus  elements. 

Treatment. — The  best  treatment  for  tinea  im- 
bricata  in  natives  is  the  free  application  of  strong 
linimentum  iodi.  Limited  patches  might  be  treated 
with  chrysophanic  acid  ointment  (twenty  grains  to  one 
ounce)  or  by  the  inrubbing  of  bruised  Cassia  alata 
leaves.  Sulphur  ointment,  or  sulphur  fumes,  act  very 
slowly  and  unsatisfactorily.  Clothes  should  be  boiled 
or  burned. 

Prophylaxis. — Dr.  Daniels  informs  me  that 
tinea  imbricata  is  comparatively  rare  in  Tonga.  This 
circumstance  the  natives  attribute  to  their  custom  of 
oiling  the  body.  Dr.  Daniels  remarks  that  since  the 
Fijians  adopted  of  late  years  the  same  practice,  the 
disease  has  become  somewhat  less  prevalent  among 
them.    Cleanliness,  and  the  immediate  and  active 
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treatment  of  any  scaling  si^ot,  should  be  carefully 
practised  in  the  endemic  countries. 

In  Tahiti  the  use  of  chrysophanic  acid  is  now 
general  among  the  natives;  as  a  consequence  the 
disease  is  not  so  prevalent  there  as  it  was  only  a 
few  years  ago. 

PINTA. 

Definition. — An  epiphytic  disease  characterised 
by  peculiar  pigmented  patches  on  the  skin. 

Oeog^raphical  distribution. — In  certain  dis- 
tricts in  tropical  America— especially  along  the  river 
banks  in  Mexico,  Central  America,  Venezuela,  Co- 
lombia, Bolivia,  and  one  or  two  places  in  Peru,  Chili, 
and  Brazil — the  district  between  the  Juciparana  and 
the  Santo  Antonio  rivers  (Magalhaes,  private  letter) — 
there  occurs  an  epiphytic  skin  disease  characterised 
by  peculiar  red,  or  blue,  or  black,  or  white  piebald 
spotting  of  the  skin  of  a  part,  or  of  the  whole,  of  the 
body.  The  patient  emits  an  offensive  odour,  some- 
times compared  to  that  of  a  mangy  dog,  or  of  dirty 
linen.  Desquamation  and  itching  of  the  patches  are 
also  features  of  the  disease.  It  entails  no  constitu- 
tional disturbance  and  no  danger  to  life.  Like 
other  epiphytic  diseases,  want  of  personal  cleanliness 
has  a  great  deal  to  do  with  the  prevalence  of  pinta  in 
the  districts  mentioned,  for  it  is  rare  in  cleanly 
whites  or  well-to-do  negroes ;  the  dirty  Indians  and 
the  poor  half-castes  are  those  most  frequently  affected. 
In  some  districts  it  occurs  in  nearly  a  tenth  part 
of  the  inhabitants,  in  others  nearly  the  entire  popula- 
tion is  affected.  Lately  a  somewhat  similar  disease 
has  been  seen  in  North  Africa  (Legrain,  Arch,  de 
Parasit.,  Jan.,  1898.)* 

*  It  is  difficult  from  his  description  to  determine  the  exact 
nature  of  the  disease  alluded  to  by  Legrain.  It  commences  with 
pronounced  fever  lasting  for  one  week,  and  is  followed  by  malaise 
persisting  for  several  weeks.  This  is  followed  by  itching  and,  by- 
and-by,  by  furfuiaceous  desquamation  of  the  itching  parts  and 
gradually  developed  achromia.  He  positively  affirms  the  disease 
is  not  ordinary  vitiligo.  He  also  says  that  lie  has  seen  in 
Tripoli  a  coloured  skin  affection  with  the  clinical  features  of  true 
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Pinta  commences  at  one  or  two  points,  the  rest 
of  the  surface  becoming  infected  in  turn  by  extension 
or  by  auto-contagion.  In  the  first  instance  the  hands, 
or  face,  or  some  other  exposed  parts,  are  attacked. 
The  original  patch  may  be  white,  red,  blue,  or  black. 
It  gradually  increases  in  size,  becoming  scurfy  and 
itchy,  particularly  when  the  surface  is  warm.  As 
the  patches  spread  they  assume  a  variety  of  shapes. 
Fresh  spots  appear  in  the  neighbourhood  of  the 
parent  spots,  into  which,  in  course  of  time,  they  tend 
to  merge  ;  so  that  ultimately  large  patches  of  dis- 
coloured skin  are  formed.  The  palms  of  the  hands 
and  the  soles  of  the  feet  are  not  attacked.  On  the 
scalp  becoming  affected  the  hair  turns  white  and  thin, 
and  ultimately  falls  out.  When  fully  developed,  the 
disease  produces  a  very  grotesque  appearance.  It  is 
probable  that  the  white  patches  in  a  proportion  of 
cases  are  not  epiphytic,  as  they  neither  itch  nor 
desquamate ;  very  likely  they  are  ordinary  leuco- 
dermia,  brought  about  by  disturbance  of  the  natural 
pigmentation  of  the  skin  by  a  parasite  which  had 
subsequently  died  out.  Sensation  and  the  glandular 
functions  of  the  skill  are  not  affected.  In  conse- 
quence of  the  scratching,  the  implicated  parts  may 
become  cracked  or  idcerated. 

Two  types  of  the  disease  have  been  named — the 
superficial  epidermic  and  the  deep  epidermic ;  the 
former  being  represented  by  black  and  blue  patches 
which  spread  rapidly  ;  the  latter  including  the  red 
and  white  patches,  apparently  involving  the  rete  and 
deeper  layers  of  the  epidermis,  speading  more  slowly, 
and,  at  the  same  time,  being  more  difficult  to  cure. 
The  various  forms  and  colours  may  concur  in  the  same 
individual  ;  but  a  given  patch,  once  established,  does 
not  change  colour. 

pinta,  occurring  in  little  epidemics  in  particular  houses.  The 
results  of  microscopical  examinations  of  scrapings  of  the  affected 
skin  were  negative.  Possibly  this  is  the  disease  referred  to  in  the 
Journ.  of  Trop.  Med.,  Nov.,  1899,  by  Sandwith,  as  having  been 
seen  by  him  in  Egypt. 
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Pinta  is  contagious,  and  attacks  both  sexes  and  any 
age.    Unless  properly  treated  it  may  last  for  years. 

Pathology. — If  one  of  the  scales  is  moistened 
with  liquor  j^otassas  and  placed  under  the  microscope, 
black  spores  and  a  white,  liighly  refracting  mycelium 
are  found.  The  spores  ai-e  round  or  oval,  measuring 
8  jLi  to  12  in  diameter.  Abundant  pigment  is  seen 
floating  in  a  yellowish  fluid  in  the  interior  of  the 
spore.  The  mycelial  filaments  are  short,  non-branch- 
ing, tapering  from  a  broad  base  to  a  blunt  point  by 
which  each  filament  is  attached  to  a  single  spore,  like 
the  stalk  to  a  cherry.  The  mycelium  measures  from 
18  /X  to  20  yu  in  length  by  2  /z  in  breadth.  The  differ- 
ences in  the  colour  of  the  patches  probably  depend 
on  differences  in  the  pigmentation,  or  kind,  of  the 
fungus.  Such  is  Gastambide's  description  of  the 
parasite,  a  description  which,  to  some  extent,  is 
iDorne  out  by  Dr.  Osborne  Browne  in  the  Journ.  of 
Trop.  Med.,  Jan.,  1900. 

Montoya  y  Florez  {Recherches  sur  les  Carates 
de  Colombie,  1898)  has  published  an  elaborate 
and  careful  description  of  the  disease  and  of  the 
various  mycotic  growths  he  found  in  the  several 
varieties  of  pinta  which  he  has  studied.  He  says 
that  he  has  never  seen  a  fungus  answering  to 
Gastambide's  description.  On  placing  the  scales 
moistened  with  liquor  potassse  under  the  microscope 
long,  dichotomous  filaments,  generally  very  fine  and 
cylindrical,  in  certain  conditions  granular  and  beaded, 
are  seen.  In  places  this  mycelium  forms  a  dense 
network.  Here  and  there  veritable  I'opes  of  mycelium 
ai^e  visible,  or  broad,  short  filaments  with  fructifica- 
tion characteristic  of  the  particular  variety  of  the 
disease  may  be  detected  (Fig.  103).  He  has  succeeded 
in  cultivating  the  various  fungi  which  apparently 
belong  to  a  plurality  of  genera  —  PeniciUhim, 
Aspergillus^  Monilia. 

Diagnosis. — This  disease  is  readily  diagnosed 
from  leprosy  by  the  absence  of  anaesthesia  in  the 
patches,  and   by  the   colour  of  the   spots;  from 
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erythi-asma,  from  ringworm,  and  from  pityriasis 
versicolor  by  the  colour,  and  by  the  microscopical 
characters  of  the  funerus. 

  O 

Treaimciit. — Chrysophanicacid,  preparations  of 
sulphur,  strong  liniment  of  iodine,  and  other  epiphy- 
ticides  are  indicated.  Cleanliness  and  the  destruc- 
tion of  old  clothes  are  indispensable. 

PIEDRA. 

This  peculiar  disease  of  the  hair  is  very  common 
in  certain  districts  of  Colombia,  South  America.  So 
far  as  is  known,  it  is  confined  to  the  inhabitants  of 
that  country,  of  whom  a  considerable  proportion, 
both  male  and  female,  and  apparently  belonging  to 
all  the  races  represented  there,  are  affected. 

According  to  J uhel-R(5noy  {Ann.  de  Derm,  et  Syph., 
Dec.  25th,  1888),  whose  observations  practically  coin- 
cide with  the  earlier  accounts  by  Desemie,  Cheadle, 
Morris  and  others,  the  hairs  of  the  aflected  scalp  are 
dotted  over  at  irregular  intervals  with  numerous — 
twenty-three  in  a  hair  sixty  centimetres  in  length — 
minute,  gritty  nodosities.  These  are  barely  visible  to 
the  naked  eye,  but  distinctly  perceptible  to  the  touch 
when  the  hair  is  drawn  between  finger  and  thumb. 
The  affected  hairs  are  bent  and  twisted,  and  tend  to 
produce  matting  and  knotting.  The  little  nodosities, 
which,  though  very  firm,  are  not  so  hard  as  the  name 
piedra  (a  stone)  would  indicate,  being  easily  cut 
through  with  a  sharp  knife  or  scissors,  are  paler 
than  the  hair  which  they  surround,  or  partly  surround, 
like  a  sheath.  When  a  comb  is  drawn  through  the 
hair  a  sort  of  crepitation  is  produced,  doubtless  by 
the  friction  against  the  hard  particles. 

Under  the  microscope  these  excrescences  are  found 
to  consist  of  a  number  of  spore-like  bodies,  easily 
made  apparent  by  soaking  the  hair  in  liquor  potassai 
after  washing  in  ether.  The  spores  (which  are  twice 
the  size  of  triclio])hyton  spores  and  remarkably 
refringent)  from  mutual  pressui'e  are  polyhedral,  and 
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together  form  a  sort  of  tesselated  mosaic,  the  elements 
of  which  seem  to  be  held  together  by  a  greenish 
soluble  cement  in  which  a  number  of  minute  bacteria- 
like  rods  are  incorporated.  The  shaft  of  the  hair  is 
not  eroded  or  affected  in  any  way;  it  can  be  seen 
intact  through  the  encrusting  fungus. 

Piedra  is  supposed  by  some  to  be  induced  by  the 
umcilaginous  hair  applications  in  vogue  among  the 
Colombians.  Although  Juhel-Renoy  has  given  to  it 
the  name  "  trichomycose  nodulaire,"  it  must  not  be 
confounded  with  the  trichomycosis  nodosa  of  Paterson 
(the  leptothrix  of  Wilson),  which  is  quite  a  different 
affection  and  common  enough  on  the  axillary,  scrotal, 
and  face  hair  in  Europe  and  elsewhere.  Neither 
must  it  be  confounded  with  trichorexis  nodosa,  a 
non-parasitic  disease  of  the  hair-shaft,  which  is  split 
up  at  different  points  into  brush-like  bundles  of  fibres 
and  is  thus  easily  fractured ;  nor  Avith  moniliform  hair 
(monilethrix,  Crocker),  a  congenital,  hereditary,  and 
also  non-parasitic  disease. 

Treatment. — Cleanliness,  the  free  use  of  soap, 
and  the  application  of  some  epiphyticide  should  suffice 
for  cure.  Should  such  means  fail,  doubtless  shaving 
the  scalp  would  be  effectual. 

i^- — Caused  hy  animals. 

THE  CHIGGER  OR  SAND  PLEA  {Fulex  2oenetrans). 

This  insect,  formerly 
confined  to  the  tropical 
parts  of  America  (30°  K 
to  30°  S.)and  to  the  West 
Indies,  appeared  on  the 
West  Coast  of  Africa  for 
the  first  time  aboiit  the 
year  1872.  Since  that 
date  not  only  has  it 
spread  all  over  the  tropi- 
cal parts  of  that  con- 
tinent but,  accordina  to  ^'e- i04.-chiggor  (fttto  j,eiic<m«s). 
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Blandford  {Entomologists^  Monthly  May.,  May,  1894), 
has  made  its  appearance  in  China.  As  a  cause  of 
suffering,  invaliding,  and  indirectly  of  death,  it  is  an 
insect  of  some  importance.  It  is  now  extremely 
prevalent  on  the  East  Coast  of  Africa,  and  is  causing 
a  large  amount  of  invaliding  amongst  the  Indian 
coolies  there,  by  whom,  it  is  to  be  feared,  it  may 
be  introduced  into  Bombay. 

The  chigger  (Fig.  104)  is  nCt  unlike  the  common 
flea  (Pulex  irritans)  botla  in  appearance  and,  with 

one  exception,  in  habit.  It  is 
somewhat  smaller  in  size,  the 
head  being  proportionately 
lars:er  and  the  abdomen 
deeper  than  in  the  latter  in- 
sect. In  colour  it  is  red  or 
reddish  brown.  Like  the  flea, 
its  favourite  haunt  is  in  dry, 
Fig.  i05.-Chigger;  impreg.  sandy  soil,  the  dust  aud  ashes 
iiateci  female.  {BiancMrd.)        badly  kept  native  huts,  the 

stables  of  cattle,  poultry 
pens,  and  the  like.  It  greedily  attacks  all  warm- 
blooded animals,  including  birds  and  man.  Until 
impregnated,  the  female,  as  well  as  the  male,  is  free, 
feeding  intermittently  as  opportunity  offers.  So  soon 
as  she  becomes  impregnated  she  avails  herself  of  the 
first  animal  she  encounters  to  burrow  diagonally  into 
its  skin,  where,  being  well  nourished  by  the  blood  of 
the  host,  she  proceeds  to  ovulation.  By  the  end  of 
this  process  her  abdomen,  in  consequence  of  the 
crrowth  of  the  eggs  it  contains,  has  attained  the  size 
of  a  small  pea.  (Fig.  105.)  The  first  anterior  aud 
the  two  posterior  segments  do  not  participate  m  the 
enlargement,  the  latter  acting  as  a  plug  to  the  little 
hole  made  by  the  animal  on  entering  the  skin.  When 
the  ova  are  mature  they  are  expelled  and  fall  on  the 
ground.  In  a  short  time  a  tliirteen-ringed  larva  is 
hatched  out  from  each  egg.  This  larva  presently 
encloses  itself  in  a  cocoon,  from  which,  in  eight  to 
ten  days,  the  perfect  insect  emerges. 
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During  her  gestation  tlie  chigger  causes  a  con- 
siderable amount  of  irritation.  In  consequence  of 
this  pus  forms  around  the  distended  abdomen,  which 
now  raises  the  inflamed  integument  into  a  pea-like 
elevation.    After  the  eggs  are  laid  (according  to  some, 


Fig.  106.— CniaoERs  in  sole  of  foot. 
{From  a  photorjraiih  by  Dr.  Daniels.) 

before  this  process)  the  superjacent  skin  ulcerates  and 
the  chigger  is  expelled,  leaving  a  small  sore  which,  if 
infected  by  any  pathogenic  micro-organism,  as  the 
bacterium  of  phagedjena  or  of  tetanus,  may  lead  to 
grave  consequences. 
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Naturally,  being  nearest  the  ground,  the  feet  are  the 
parts  most  commonly  infested  by  chiggers.  The  soles 
of  the  feet  ( Fig.  1 06),  the  skin  between  the  toes,  and  that 
at  the  roots  of  the  nails  are  favourite  situations. 


Fig,  107.— Chigger  lesions  of  hands  and  feet. 
{From  a  photograjyh  by  Dr.  Daniels.) 


Other  parts  of  the  body  are  by  no  means  exempt ;  the 
scrotum,  penis,  the  skin  around  the  anus,  the  thighs,  and 
even  the  hands  (Fig.  107)  and  face  are  often  attacked. 
Usually  only  one  or  two  chiggers  are  found  at  a 
time  ;  occasionally  they  are  present  in  hundreds, 
the  little  pits  left  after  their  extraction  being  some- 
times; so  closely  set  that  parts  of  the  surface  may  look 
like  a  honeycomb. 

Trcatiiiciit.— In  chigger  countries,  houses,  par- 
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ticularly  the  ground  floors,  must  be  frequently  swept 
and  accumulation  of  dust  and  debris  be  prevented. 
The  housing  of  cattle  and  poultry  must  be  similarly 
attended  to.     The  floors  should  be  sprinkled  often 
with  carbolic  water,  insect  powder,  or  similar  insecti- 
cide.   Walking  barefooted  must  be  avoided.  Bath- 
ing must  be  practised  daily,  and  any  chiggers  that  may 
have  fastened  themselves  on  the  skin  at  once  removed. 
They  may  be  killed  by  pricking  them  with  a  needle, 
or  by  the  ajiplication  of  chloroform,  turpentine,  mer- 
curial ointment,  or  similar  means,  after  which  they 
are  expelled  by  ulceration.    The  best  treatment,  how- 
ever, is  not  to  wait  for  ulceration,  but  to  enlarge  the 
orifice  of  entrance  with  a  sharp,  clean  needle  and 
neatly  to  enucleate  the  insect  entire.    Some  native 
women,  from  long  practice,  are  experts  at  this  little 
operation.    The  part  must  be  carefully  dressed  and 
protected  until  whole. 

MYIASIS, 

THE  SCREWWOEM  {Lucilia  viacellarici). 

This  is  the  larva  of  a  dipterous  insect  (Fig,  108^ 
common  in  certain  parts  of  America,  from  the  United 
btates  to  the  Argentine.    The  insect  lays  her  eggs  on 


Fig.  108.— Sorcwworm.  (niaiicharil.) 


the  surface  of  wounds,  and  in  the  ears  and  nasal  fossa, 
ot  persons  sleeping  in  the  open  air.  From  these  ecra.s 
the  larva;  are  hatched.  The  latter  are  white,  about 
threequa.ters  of  an  inch  in  length,  and  formed  of 
twelve  segments  carrying  circles  of  minute  spines  so 
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arranged  as  to  give  the  creature  a  screw-like  appeai-- 
ance ;  hence  the  vulgar  name.  They  burrow  in  the 
tissues,  devouring  the  mucous  membrane,  muscles, 


Fin  109  —Native  with  Lncilia  macellaria  in  nostrils  mid  frontal  sinuses  ; 
early  stnge.    {From  a  photograph  by  Dr.  Daniels.) 

cartilages,  periosteum,  and  even  the  bones,  thereby 
causing  terrible  sores,  and  not  infrequently,  particu- 
larly -when  they  attack  the  ear  or  nasal  fosste,  by 
penetrating  to  the  brain,  death.  (Fig.  1 09.)  In  thirteen 
cases  collected  by  LaboulbSne  nine  proved  fatal ;  ui 
thirty-one  collected  by  Maillard  twenty-one  died. 
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If  treated  properly  and  in  time  by  injections  of 
chloroform,  carbolic  acid,  turpentine,  and  similar 
substances,  the  patient  may  be  saved ;  neglected,  he 
will  most  probably  die.  If  necessary  tlie  frontal 
sinuses,  the  antrum,  and  other  bony  cavities  must 
be  opened  to  secure  the  expulsion  of  the  larvaj.  In 
countries  where  this  pest  occurs  bloody  and  offensive 
discharges  from  the  nostrils  should  be  carefully  inves- 
tigated, and  if  found  to  be  caused  by  the  screwworm 
vigorously  treated. 

VER  MACAQUE  {DermcUohia  noxialis)  (Fig.  110). 

This  is  the  larva  of  an  American  Hy  the  identity 
of  which,  until  it  was  studied  by  Blanchard  {Bui. 


Fig.  lin.-Dei-iiiatobia  i-.oxialis.  (Blanchard.) 


de  la  Soc.  Cent,  de  Med.  Veterinaire,  July  9th,  1896), 
was  rather  doubtful,  some  naturalists  considering 
that  it  might  be  the  larva  of  D.  cyaniventris.  Blan- 
chard has  now  shown  that  the  latter  never  attacks 
man  or  domestic  animals.  Though  D.  cyaniventris 
IS  somewhat  larger  than  D.  noxialis,  it  is  much  less 
formidable.  D.  noxialis  occurs  about  wooded  lands, 
and  deposits  her  eggs  on  cattle  and  dogs  and 
occasionally  on  man.  When  hatched  out  the  larvre 
penetrate  the  skin  and  produce  an  inilamed  swellino- 
about  the  aperture  of  entrance,  from  which  a  sero°- 
purulent  fluid,  containing  the  black  fiBces  of  the 
darva,  exudes.  Depied  {Arch,  de  Med.  Nav.,  February, 
1897)  says  that  he  has  twice  encountered  this  larva 
(the  identity  of  which  he  ascertained  by  developin"' 
the  in.sect)  in  the  scalp  of  Tonquinese. 
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VKR  DTJ  CAYOR  {Ocliromyia  antlirojyophaga). 

This  insect  and  larva  occur  in  the  district  of 
Cayor,  Senegambia.  The  larva  burrows  into  the  skin 
and  produces  a  small  inflamed  swelling,  from  which  it 
emerges  in  from  six  to  seven  days. 

In  Africa,  and  in  many  other  parts  of  the  tropical 
Avorld,  similar  anthropophagous  larvaj,  which,  how- 
ever, have  not  yet  been  satisfactorily  identified,  are 
frequently  encountered. 

IXODIASIS. 

The  numerous  obsei'vations  which  in  recent  years 
have  established  the  fact  that  many  of  the  blood 
parasites  of  vei'tebrates  habitually  employ  blood- 
eating  arthropodes  as  intermediary  hosts,  either  for 
the  completion  of  their  develoj^ment  or  for  passage 
from  host  to  host,  countenance  the  notion  that  those 
essentially  blood-eating  animals,  the  ticks,  may  till  a 
similar  role.  Indeed,  this  has  already  been  proved 
as  regards  the  parasite  [Pirosoma  bigeminum)  of 
Texas  cattle  fever  (p.  4),  which,  as  originally 
shown  by  Smith  and  Kilborne  and  confirmed  by 
Koch,  after  being  abstracted  by  the  tick  (Bhijn- 
ce2Jhahis  sanguineus  v.  Boophih(s  hovis)  passes  into 
the  egg,  and  so  into  the  young  of  this  acarus  by 
which,  when  the  acarus  comes  to  feed,  it  is  in  turn 
introduced  into  the  body  of  another  bovine.  Certaiii 
imperfect  observations  in  respect  of  two  sj^ecies  of 
tick,  Accmcs  persims  and  Acarics  vionbata,  point  to  a 
similar  transmission  of  pathogenic  organisms  by  them 
to  man.  In  the  hope  that  by  calling  attention  to 
tlie  subject  something  more  definite  may  be  elicited,  I 
have  condensed  the  little  that  is  known  about  the 
pathological  eftects  sometimes,  though  not  invariably, 
produced  by  the  bites  of  these  animals.  The  facts 
that  these  bites  are  not  invariably  followed  by  serious 
consequences,  that  when  serious  consequences  do 
ensue  these  are  not  evanescent,  and  that  they  confer 
immunity,  suggest  that  something  more  than  simple 
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poisoning  by  an  animal  secretion  occurs,  most  likely 
something  of  the  nature  of  the  introduction  of  a 
living  germ. 

-  The  ticks,  or  wood-lice,  are  allied  to  the  spiders,  and  belong- 
to  the  order  Acani^,  of  which  thej'  are  the  largest  specimens. 
They  are  all  of  them  parasitic  on  land  vertebrates,  nrost  of 
them  having  special  zoological  distributions,  although  each 
may  have  a  limited  variety  of  hosts.  Consequently  most 
species_  have  a  restricted  geographical  range ;  a  few^  being 
parasitic  on  migratory  birds  and  on  domestic  animals,  are 
more  cosmopolitan. 

Briefly,  their  life-history  is  as  follows The  newly-hatched 
larva  possesses  only  six  legs,  and  breathes  through  stigmata 
placed  behind  each  pair  of  limbs.  The  larva;  ascend  plants, 
from  which  they  transfer  themselves  to  any  passing  animal.' 
If  this  prove  a  suitable  host  the  ticks  attach  themselves  to  its 
skinby  means  of  their  beaks  for  two  or  three  days.  After  thus 
feeding  they  fall  o£E  and,  lying  concealed  in  the  ground,  under- 
go a  first  metamorphosis,  during  which  they  acquire  a  fourth 
pair  of  legs  and  additional  stigmata.  Thus  furnished,  the 
pupa  ascends  some  plant,  again  feeds  on  a  vertebrate  host,  and 
once  more  drops  on  the  ground  to  undergo  a  final  metamor- 
phosis and  acquire  sexual  organs.  After  impregnation,  the 
male  dymg,  the  female  finds  her  host,  fills  herself  with  blood, 
and,  dropping  off,  lays  many  thousands  of  eggs.  The  life-span 
of  the  individual  tick  depends  on  circumstances.  If  unfed  it 
may  remain  alive,  though  inactive,  for  several  years. 

ARGAS  PEBSICUS. 

Several  travellers  have  reported  on  a  peculiar 
disease,  especially  common  in  Miana  in  the  north 
of  Per.sia,  which  the  natives  confidently  attribute 
to  the  bite  of  A.  persicus.  According  to  Kotzebue 
and  Waldheim,  the  bite  of  this  tick  is  followed  by 
severe  pain,  delirium,  convulsions,  and  sometimes 
even  hy  death.  Schlimmer  says  the  symptoms 
resemble  those  "of  remittent  fever— extreme  lassi- 
tude, disinclination  to  work,  yawning,  fever,  per- 
spiration not  accompanied  by  much  thirst,  increasing 
and  decreasing  at  stated  hours  in  the  day."  Fatigued 
travellers  and  tliose  who  have  undergone  privations 
are  .specially  liable.  He  relates  that  on  one  occasion 
(1858)  he  treated  400  sofdiers  who  declared  they  had 
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been  bitten  by  these  ticks  at  Miana.  Natives,  he 
says,  are  immune,  a  circumstance  he  explains  by 
previous  attacks.  According  to  Dupre,  the  Persians 
treat  the  disease  by  interdicting  meat,  acid  or  fer- 
mented drinks,  and  by  the  administration  of  sugar, 
which  they  regard  as  a  specific. 

Argas  2)srsicus  is  found  in  the  north  of  Persia, 
where  it  is  called  Guerib-guez,  Malleh,  and  Keuch 
bheb-guez.  Its  habits  are  similar  to  those  of  the 
common  bed  bug,  infesting  old  houses,  living  in  the 
cracks  of  walls,  floors,  or  furniture,  and  coming  out 
at  night  to  feed  on  men  or  beasts.  Kotzebue  says 
that  it  may  so  infest  a  %'illage  as  to  drive  away 
the  inhabitants. 

Megnin,  because  he  experienced  no  ill  effects 
from  the  bite  of  a.  four-year-old  A.  petsiciis,  denied 
the  pathogenic  ]:)i-operties  of  this  tick.  Tholazan, 
however,  who  while  in  Persia  paid  special  attention 
to  the  point,  believes  that  its  evil  reputation  is  well 
deserved. 

ORNITHODORUS  MOUBATA  (Arffas  inouhata,  Murray). 

Dr.  Livingstone  was  the  first  to  describe  the  tick 
disease  of  Portuguese  South  Africa.  He  met  with  it 
at  Ambaca  and  Tete  on  the  Zambesi.  He  says,  "  the 
effects  of  the  bite  are  a  tingling  sensation  of  mingled 
pain  and  itching,  which  gradually  ascends  the  limb 
until  it  reaches  the  abdomen,  where  it  soon  causes 
violent  vomiting  and  purging.  When  these  effects  do 
not  follow,  as  we  found  afterwards  at  Tete,  fever  sets 
in ;  and  I  was  assured  by  intelligent  Portuguese 
there  that  death  has  sometimes  resulted  from  this 
fever." 

Later  Sir  John  Kirk  refei-red  to  the  same  disease, 
which  he  found  in  the  Zambesi  valley  as  high  up  as 
Sescheke,  above  Victoria  Falls.  "The  symptoms," 
he  says,  "appear  soon  after  the  bite  and  are  sharp 
fever,  vomiting  and  often  delirium  ;  in  about  two 
days  these  pass  off,  but  there  is  no  marked  profuse 
perspiration  as  in  malarial  fever.    After  recovery  tlie 
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patient  has  complete  iminunity  from  further  attacks 
however  he  may  be  bitten,  but  it  is  doubtful  whether 
this  immunity  lasts  for  any  length  of  time  in  case  of 
removal." 

Dr.  Dowson,  R.N.,  in  a  letter  accompanying  speci- 
mens of  the  tick  sent  to  the  British  Museum,  says, 
"  the  Portuguese  believe  that  the  severity  of  the 
subsequent  symptoms  depends  on  the  number  of 
bites  received.  Severe  fever  and  dysentery,  with 
great  swelling  around  the  anus,  are  stated  to  have 

occurred  A  Dutch  trader  assured  me 

that  he  was  bitten  by  one  of  these  acari  on  the  toe 
and  that  the  bite  was  very  painful.  A  few  hours 
later  he  was  seized  with  most  violent  abdominal  pain, 
vomiting  and  purging.  The  stools  contained  blood. 
He  was  ill  for  three  days  afterwards,  but  said  there 
was  no  fever  at  all." 

Dr.  Daniels,  writing  to  me  from  British  Central 
Africa,  says,  "  I  have  come  across  tick  fever.  Usually 
several  ticks  must  bite  ;  they  produce  a  small  lump, 
which  remains  for  two  or  three  days.  In  from  five 
to  ten  days  the  subject  of  the  bites  gets  an  attack  of 
abdominal  pain  with  vomiting  and  purging.  The 
stools  are  somewhat  dysenteric.  This  lasts  for  nearly 
a  week  and  is  accompanied  by  fever  and  rigors. 
After  that  fever  continues  often  for  three  or  four 
weeks.  Some  people  are  not  susceptible  ;  others  get 
only  one  attack  ;  a  few  may  have  several,  but  in  time 
they  also  become  immune.  The  case  I  saw,  an  adult, 
was  in  the  second  week  of  the  illness  and  the  purging 
had  stopped.  The  temperature  ranged  from  100°  F. 
to  lOS'S"  F.  Three  blood  examinations  were  nega- 
tive.   There  were  no  physical  signs." 

In  Tete  the  tick  is  called  Kufu  or  Bu  by  the 
natives,  Tampan  or  Garraimlo  by  the  Portuguese. 

Mr.  Pocock,  the  distinguished  arachnologist  of  the 
British  Museum,  considers  the  Tete  tick  to  be  identical 
with  Ornithodorus  moubata  found  by  Welwitsch  in 
Angola.  It  has  been  confounded  with  0.  sa,vignyi  of 
Egypt,  Somaliland  and  British  East  Africa,  but  it 
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differs  from  this  allied  but  non-pathogenic  species  in 
several  minute  anatomical  details.  0.  moubata  ex- 
tends across  Africa  along  the  Zambesi  valley  and  its 
tributaries.  In  habit  it  resembles  the  common  bed 
bug,  it  inhabits  old  houses,  hiding  during  the  day  in 
cracks  and  moving  about  actively  during  the  night  in 
search  of  the  blood  of  man  or  beast.  In  some 
districts  the  natives  protect  themselves  from  the  pest 
by  plastering  the  walls  and  floors  of  their  huts  with 
mud  and  cow-dung,  a  practice  adopted  by  the  Boers,  the 
Bechuanas  and  nearly  all  the  cow-keeping  native  tribes. 
They  frequently  smoke  their  huts  to  drive  the  ticks 
from  their  lodgment  in  the  thatch.  The  Portuguese  at 
Tete  have  a  great  dread  of  the  Garrapato,  and  always 
warn  new  arrivals  not  to  place  their  beds  on  the  ground, 
and  to  be  careful  to  have  the  inside  of  their  mosquito 
nets  carefully  searched  for  the  tick  before  retiring  for 
the  night. 

LEECHES. 

In  the  grass  and  jungle  lands  of  many  tropical 
and  subtropical  countries  land  leeches,  probably  of 
several  species,  often  occur  in  great  abundance  ;  so 
much  so  that  in  some  circumstances  tliey  may  prove 
to  be  something  more  than  a  nuisance.    The  Hcema- 
dipsa  ceylonica  is  one  of  the  most  active,  as  well  as 
best  known,  of  these.     Before  feeding  it  is  about 
an  inch   in  length  and  about  the  thickness  of  a 
knitting-needle.    It  clings  to  a  leaf  or  twig  awaiting 
the  passing  of  some  animal,  on  which  it  springs  with 
remarkable  activity  ;  it  at  once  attaches  itself  to  tlie 
skin,  and  proceeds  to  make  a  meal  on  the  blood. 
Animals  are  sometimes  killed  in  this  way ;  men  even 
have  been  known  to  succumb  to  the  rej^eated  small 
bleedings  by  these  pests.    It  is  necessary,  therefore, 
when  passing  through  jungle  lands  in  which  leeches 
abound  to  have  the  feet  and  legs  carefully  protected. 
The  bite  is  not  infrequently  the  starting-point  for  a 
troublesome  sore. 

In  the  south  of  Europe  and  in  the  north  of  Africa 
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the  horse-leech,  Hmmopis  sanguisuga,  sometimes  gets 
into  the  gullet  and  nostrils  of  men  as  well  as  of  animals. 
It  has  occasionally  caused  death   by  entering  and 
occluding  the  air-passages.    In  Formosa  I  heard  of 
and  saw  several  instances  of  a  similar  form  of  para- 
sitism, both  in  men  and  monkeys.    To  what  particular 
species  the  leech  in  these  cases  belonged  I  do  not  know. 
Doubtless  when  very  young  they  were  taken  in  un- 
perceived  with  foul  drinking  water,  and,  wandering 
around  the  soft  palate,  found  their  way  into  the  nose. 
Occasionally,  in  the  cases  I  refer  to,  the  animal  would 
protrude  from  the  nares  and  wander  over  the  upper 
lip.     For  a  long  time  they  contrived  to  elude  all 
attempts  at  capture.    By  dipping  the  face  in  cold 
water  they  could  generally  be  persuaded  to  show 
themselves.    In  one  instance  the  leech  dropped  out 
spontaneously.    In  another — an  American  naturalist 
who  had  been  travelling  much  in  the  interior  of 
Formosa,  and  who  had  sufFei-ed  from  severe  headache 
and  profound  antemia,  the  result  of  repeated  epistaxis 
— I  succeeded  in  removing  the  leech  by  attaching 
through  a  speculum  a  spring  forceps  to  its  hinder 
end,  and  afterwards  injecting  salt  and  water.  It 
would  be  well,  therefore,  to  bear  in  mind  that  in  tropical 
countries  persistent  headache,  associated  with  recur- 
ring epistaxis,  may  be  caused  by  a  leech  in  the  nostril. 
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SECTION  VII.--LOCAL  DISEASES 
OF  UNCERTAIN  NATURE. 


OHAPTEE  XL. 

CLIMATIC  BUBO — GOUNDOU — AINHUM. 
CLIMATIC  BUBO. 

ScHEUBE  (^Arch.  fur  klinische  Med.,  vol.  64,  trans- 
lated in  Journ.  of  Tropical  Medicine,  June-Julj^, 
1899)  has  applied  the  term  climatic  bubo  to  a  type  of 
non-venereal  adenitis  not  uncommon  in  tropical 
climates.  So  far  as  available  statistics  show,  the 
disease  is  specially  prevalent  among  the  crews  of  war- 
ships on  the  eastern  coast  of  Africa.  It  occurs  also 
in  the  Straits  of  Malacca,  in  China,  where  I  have 
seen  a  fair  number  of  cases  both  in  landsmen  and  in 
sailors,  in  the  West  Indies,  Japan,  the  Mediterranean 
and,  probably,  in  many  other  places,  including,  per- 
liaps,  in  a  minor  degree,  Europe.  It  appears  to  be 
epidemic  at  times  in  certain  places,  and  to  prevail  in 
groups  of  individuals  living  under  similar  hygienic 
conditions.  Thus,  Ruge  reports  thirty-eight  cases  in 
the  German  squadron  blockading  the  Zanzibar  coast 
in  1888-89  ;  Godding  (Brit.  Med.  Journ.,  September 
26th,  1896)  notes  its  frequency  in  the  British  fleet, 
also  on  the  East  African  coast ;  and  Skinner  (Brii. 
Med.  Journ.,  January  9th,  1897)  mentions  forty-nine 
cases  which  occurred  in  a  regiment  and  battery  of 
artillery,  twenty-eight  in  Calcutta,  thirteen  in  Hong- 
kong, four  in  England,  two  in  Allahabad,  and  two  in 
Malta. 

Tlie  disease  generally  commences  with  fever  of 
a  remittent  type  in  association  with  inflammatory 
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swelling,  usually  of  a  sub-acute  character,  of  the 
groin  glands.  The  oblique  inguinal  glands  are  those 
most  frequently  affected,  but  at  times  it  is  the  crural 
glands  that  are  attacked.  Sometimes  both  groins  are 
affected,  sometimes  only  one,  sometimes  one  groin  is 
attacked  after  the  other.  The  affected  glands  slowly 
or  more  rapidly  enlarge  to  the  size  of  a  hen's  egg,  or 
even  larger.  After  several  weeks,  it  may  be  months, 
the  swelling  slowly  subsides.  Occasionally  the 
periglandular  connective  tissues  inflame,  the  integu- 
ments become  adherent,  and  suppuration  ensues.  If 
the  suppurating  glands  be  freely  incised,  or  excised, 
the  parts  readily  heal ;  but  if  they  are  left  alone,  or 
inefficiently  treated,  fistulous  tracks  form  and  may 
take  a  very  long  time  to  heal. 

Hitherto  no  satisfactory  explanation  of  this  type 
of  adenitis  has  been  forthcoming.  No  special 
bacterium  has  been  demonstrated  in  the  tissues 
There  are  no  adequate  reasons  for  supposing,  as  has 
been  conjectured,  that  the  disease  has  any  connection 
with  plague,  or  that  it  is  a  form  of  pestis  minor. 
Most  probably  the  adenitis  depends  on  some  virus 
which  has  been  introduced  through  an  overlooked 
wound  or  insect  bite  on  the  legs  or  genitals. 

Treatment  should  consist  in  rest  and  soothing 
applications  during  the  more  acute  stage.  After  pain 
and  tenderness  have  subsided  graduated  elastic 
pressure  should  be  applied..  Concurrent  malaria 
would  call  for  quinine  ;  syphilis — for  mercurv  or  the 
iodides. 

GOUNDOU  OR  ANAKHRE  {Gros  Nez)  (Fig.  111). 

On  December  10th,  1882,  Profe.ssor  A.  MacAlister 
read  a  paper  before  the  Royal  Irish  Academy  on 
what  were  termed  the  horned  men  of  Africa.  In  tlie 
British  Medical  Journal  of  December  lOfch,  1887 
Surgeon-Major  J.  ,J.  Lamprey  gave  further  'details', 
illustrated  with  drawings,  on  the  same  subject.  He 
had  seen  three  such  cases  on  the  West'  Coast  of 
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Africa,  all  of  them  Fantees ;  one  caiae  from  the 
Wassan  territory,  one  from  the  Gamin  territory,  the 
third  was  a  visitor  to  Cape  Coast  Castle.  Dr.  W. 
Eenner  {Journ.  Trop.  Med.,  Jan.,  1900)  also  reports 
and  illustrates  a  case  from  the  Sierra  Leone  Eiver. 

In  the  Archives  de  Medecine  Favale,  January, 
1895,  Maclaud  calls  attention  to  what  is  manifestly 
the  rame  affection,  which,  according  to  him,  occurs 


Fig.  111.— Goundou  or  Anaklire.  {Maclaud.) 


in  a  considerable  proportion — one  or  two  per  hundred 
■ — of  the  inhabitants  of  certain  villages  on  the  Ivory 
Coast.  The  natives  call  it  goundou  and  also  anakhre. 
Maclaud  says  it  is  confined  to  the  riverain  districts 
of  the  lower  Camoe  ;  according  to  the  information  he 
received,  if  found  elsewhere  it  is  only  in  individuals 
who  had  previously  resided  in  this  district.  Lam- 
prey's and  Reiiner's  observations  prove  that  goundou 
has  a  considerably  wider  distribution. 

According  to  Maclaud,  the  disease  usually  com- 
mences soon  after  childhood,  although  adults  may 
also  be  attacked.  The  earliest  S3nnptoms  are  severe 
and  more  or  less  persistent  headache  which,  after  a 
time,  is  associated  with  a  sanguino-jjurulent  discharge 
from  the  nostrils,  and  the  formation  of  symmetrical 
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swellings  the  size  of  a  small  bean  at  the  side  of  the 
nose.     Apparently  the  swelling  aflfects   the  nasal 


Fig.  112.— (iouinldii 


ill  a  Wrat  Indian  Cliild.    (Or.  //oiry  Stmvhun.) 


process  of  the  superior  maxilla.  The  cartilages  are 
not  involved.    Although  Maclaud  does  not  refer  to 
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this  point,  it  may  be  assumed  that  the  nasal  ducts 
remain  patent.  After  continuing  for  six  or  eight 
months,  the  headache  and  discharge  subside.  Not  so 
the  swellings ;  these  persist  and  continue  slowly  and 
steadily  to  increase  until  in  time  they  may  attain 
the  size  of  an  orange,  or  even  of  an  ostrich's  egg. 
As  they  grow,  the  tumours,  encroaching  on  the  eyes, 
may  interfere  with  the  line  of  vision  and  finally 
destroy  these  organs.  There  is  no  pain  in  the 
tumours  themselves.  The  superjacent  skin  is  not 
involved,  being  healthy-looking  and  freely  movable. 
The  tumours  are  oval,  with  the  long  axes  directed 
downwards  and  slightly  from  within  outwards. 
Lamprey's  drawings  give  a  more  elongated  form  and 
horizontal  direction.  They  look,  according  to 
Maclaud,  when  of  moderate  dimensions,  something 
like  two  half-eggs  laid  alongside  the  nose,  one  on 
each  side.  The  nostrils  are  bulged  inwards,  and 
more  or  less  obstructed  ;  but,  in  the  later  stages  at 
all  events,  there  is  no  discharge,  neither  can  any 
breach  of  the  mucous  surface  be  detected.  The  hard 
palate  is  not  affected  in  any  way. 

Maclaud  had  no  opportunity  of  ascertaining  by 
post-mortem  examination  or  by  surgical  operation  the 
nature  of  this  singular  disease.  He  inclines  to  the 
opinion  that,  in  the  first  instance,  the  process  is 
started  by  the  larvse  of  some  insect  which  find  their 
way  into  the  nostrils.  I  would  point  out,  however, 
that  the  symmetry  of  the  growths  is  difficult  to 
account  for  on  this  hypothesis.  Maclaud  observed  a 
similar  affection  in  a  chimpanzee. 

Dr.  Henry  Strachan  {Brit.  Med.  Journ.,  Jan.  27th, 
1894)  records  and  illustrates  (Fig.  112)  an  instance  of 
what  may  be  the  same  affection  in  a  West  Indian 
negro  child.  In  this  case  the  swellings  were  con- 
genital, and  had  only  increased  in  proportion  to  the 
cliild's  growth.  They  were  hard,  smooth,  bony 
masses,  somewhat  of  the  shape  and  size  of  an  elon- 
gated pigeon's  egg,  and  sprang  from  the  nasal  process 
of  the  superior  maxillaiy  and  nasal  bones.  For 
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resthetic  reasons  they  were  removed  by  the  chisel, 
and  were  found  to  consist  of  compact  bone  with  a 
cancellous  core.  Dr.  Strachan  states  that  he  had 
seen  two  similar  cases,  and  bad  often  noted  a  "ridge" 
in  this  part  of  the  face  of  West  Indian  negroes.  He 
suggests  that  the  condition  may  be  an  example  of 
atavism,  referable  to  some  tribal  peculiarity  of  the 
original  West  African  stock. 

Dr.  Chalmers,  Assistant  Colonial  Surgeon,  Accra, 
has  given  {Lancet^  January  6th,  1900)  an  admir- 
able and  well-illustrated  account  of  this  affection  as 
seen  on  the  Gold  Coast,  where  it  is  fairly  common 
and  is  known  as  "henpurge."  He  confirms  Strachan 
as  to  the  anatomical  characters  of  the  swellings,  which 
he  regards  as  the  result  of  an  osteoplastic  periostitis 
due  to  yaws.  He  affirms  that  the  morbid  process 
begins  during,  or  soon  after,  an  attack  of  yaws,  and 
is  correlated  in  some  way  to  an  anatomical  arrange- 
ment of  the  blood-vessels  of  the  parts,  an  arrangement 
which,  he  gives  the  reader  to  infer,  is  peculiar  to  the 
negro  of  this  part  of  Africa. 

AINHUM  (Fig.  113). 

This  is  a  disease  of  a  very  peculiar  character, 
affecting  the  toes,  particularly  the  little  toes,  of 
negroes.  East  Indians,  and  other  dark-skinned  races. 

It  commences  as  a  narrow  groove  in  the  skin 
almost  invariably  on  the  inner  and  plantar  side  of  the 
root  of  the  little  toe.  It  may  occur  on  one  foot  only, 
or  in  both  feet  simultaneously,  or  it  may  affect  one 
foot  after  the  other.  The  groove,  once  started,  deepens 
and  extends  gradually  round  the  whole  circumference 
of  the  toe.  As  the  groove  deepens^ — it  may  be, 
though  not  necessarily,  with  some  amount  of  ulcera- 
tion— -the  distal  portion  of  the  member  is  apt  to  swell 
to  a  considerable  size,  as  if  constricted  by  a  ligature. 
There  is  little  or  no  pain,  although  there  may  be 
inconvenience  from  the  liability  to  injury  to  which 
the  dangling  and  now  everted  toe  is  exposed.  In  the 
course  of  years  the  groove  slowly  deepens  and  finally 
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the  toe  drops  off  or  is  amputated.  The  groove  may 
either  correspond  with  a  joint  or  it  may  be  formed 
over  the  continuity  of  a  phalanx.  In  rare  instances, 
after  the  two  distal  phalanges  have  dropped  off  or 
been  amputated,  the  disease  recui-s  in  the  stump  and 
the  proximal  phalanx  in  its  turn  is  thrown  off.  Of 


Fig.  113.— Ainhum. 

the  other  toes  the  fourth  is  the  one  which  is  most 
frequently  affected ;  very  rarely  are  the  third,  or 
second,  or  great  toes  attacked.  In  the  Army  Medical 
Museum  at  Washington,  U.S.A.,  there  is  a  wax  model 
representing  a  case  of  this,  or  a  similar  affection,  in 
which  all  the  toes  had  been  throM'n  off  and  the 
disease  was  making  progress  in  the  leg.  Ainhum  is 
very  rare  in  women  or  children,  being  most  common 
in  adult  males.  It  runs  its  course  in  from  one  to  ten 
or  even  more  years. 
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On  section  it  is  found,  as  a  rule,  though  not  in- 
variably, that  the  panniculus  adiposus  of  the  affected 
toe  is  much  hypertrophied,  that  the  bone  is  infiltrated 
with  fattj  matter,  and  that  the  other  tissues  are 
correspondingly  degenerated.  Sometimes  the  bone  is 
thinned,  or  even  altogether  absorbed.  At  the  seat  of 
constriction  a  line  of  hypertrophy  of  the  epithelial 
layers,  and  of  atrophy  of  the  papillary  layer  of  the 
skin,  together  with  a  band  of  fibrous  tissue  more  or 
less  intimately  connected  with  the  derma,  surround, 
in  whole  or  in  part,  the  narrow  pedicle. 

Nothing  is  known  as  to  the  true  nature  and  cause 
of  this  disease,  to  which  the  European  and  white- 
skinned  races  are  not,  but  to  which  the  African  races, 
particularly  the  negroes  of  the  West  Coast,  are  specially 
liable.  Some  have  suggested  that  it  is  a  trophic  lesion 
depending  upon  some  nervous  affection.  The  occur- 
rence of  severe  loin  pains,  which  Dupouy  says  he 
remarked  at  the  commencement  in  some  of  his  cases, 
as  well  as  the  tendency  of  the  affection  to  run  in 
families,  as  noted  by  Da  Silva  Lima,  affords  a  certain 
amount  of  support  to  this  view.  Others  suggest  that 
it  is  a  manifestation  of  leprosy  ;  others  that  it  is  a 
form  of  sclerodermia  ;  others,  again,  and  on  equally 
inadequate  grounds,  that  it  is  produced  artificially  by 
intentional  ligation  or  by  the  weai-ing  of  toe  rings. 
My  own  impression  is  that  it  is  provoked,  at  all 
events  in  the  first  instance,  by  wounds — so  easily 
inflicted  on  bare  feet  in  walking  through  grass  or 
jungle.  The  fold  of  skin  in  which  the  lesion  of 
ainhum  commences  is  very  liable,  especially  in  the 
splayed-out  toes  of  the  negro,  to  be  wounded  in  this 
way.  If  we  examine  the  under  surface  of  the  joint 
flexures  of  the  toes  in  many  individuals  of  this  race, 
even  of  those  not  affected  with  ainhum,  we  often  find 
the  skin,  particularly  at  the  proximal  joint  of  the 
little  toe,  thick,  rough,  scaling,  and  sometimes  even 
ulcerated.  One  can  understand  that  continual  irrita- 
tion of  this  sort,  produced  and  kept  up  by  wounds 
from  sharp  grasses  and  so  forth,  would  in  time  give 
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rise,  especially  in  the  dark-skinned  races  so  prone  to 
keloid,  to  fibrotic  changes  in  the  derma,  which  might 
very  well  end  in  a  sort  of  linear  cicatricial  contraction 
and  ultimately  in  slow  atrophying  strangulation  of 
the  affected  member.  The  disease  is  said,  however, 
to  have  been  seen  in  those  who  Avear  shoes ;  but, 
unless  it  could  be  shown  that  such  individuals  had 
always  worn  shoes,  this  objection  to  the  explanation 
offered  would  not  apply.  I  have  seen  a  negro  in 
whom  the  entire  integument  of  the  little  toe  was 
involved  in  a  sclerodermia,  and  the  part  in  conse- 
quence was  shrunken  and  hide-bound,  whilst  the  little 
toe  of  the  other  foot  was  affected  with  well-marked 
ordinary  ainhum  ;  the  process  was  diffuse,  as  it  were, 
on  the  one  side,  localised  on  the  other. 

The  tail  in  certain  species  of  monkey  is  liable 
to  a  similar  disease.  I  have  had  under  observation 
for  some  time  a  pet  monkey  in  which  the  j^art 
corresponding  to  the  distal  vertebra  dropped  off  in 
consequence  of  an  ainhum-like  linear  constriction. 
Two  months  later  the  next  vertebra  was  similarly 
amputated,  and  now  a  third  groove  is  forming  a  little 
higher  up  the  tail. 

Treatment. — It  has  been  suggested  that  division 
of  the  constricting  fibrous  band  would  delay  the  evolu- 
tion of  the  disease.  In  the  early  stage  this  might  be 
tried.  When  troublesome  the  affected  toe  should  be 
amputated. 


1 


J 


Abclomiual  diseases,  -287 
Abortive  plague,  183 
Abscess  of  tlie  liver,  S7i 
Advice    to  new  -  comers   in  the 

tropics,  123 
Adjuaniic  remittent  fever,  T2 
yEcles,  31 

jEstivo-autumnal  parasite,  63 

 tertian  temperature  cliart, 

68 

 three  parasites,  64 

^Etiology  of  malaria,  113 

 influence  of  trees, 

etc.,  lis 
African  fevers,  56 

 hsemoglobiuuric  fever,  IS 

 lethargy,  280 

 tick  fever,  218 

Ague,  53 

 oake,  109 

  (it,  tinie  of  onset,  55 

 Quotidian,  56 

 Quartan,  56 

 Tertian,  56 

 Urine  in,  55 

Ainlium,  655 

 aetiology,  657 

 Author's  views  on,  657 

 duration,  656 

 in  tail  of  monkey,  058 

 onset,  655 

 Section  of,  656 

 symptoms,  655 

 •  treatment,  658 

Algide,  Malarial, perniciousaltacks, 
70. 

Amblyopia,  Malarial,  74,  75 
 Quinine,  75 

 diagnosis  from  malarial, 

74 

Amo:ba  coU,  324,  331,  393,  395 

 ■  (Uaphunu,,  333 

  (Ijisenterki;,  332 

 Appearances  of,  331 

 Examination  for,  330,  335, 

336 

 roU,  Gasser  on,  333 


I  Amwha  dpsenterice  coll,  Celli  and 
Fiocca  on,  333 

 guttula,  333 

 oblonga,  333 

 reticularis,  333 

 vermiculnris,  333 

Amoeboid  condition  of  malignant 
parasites,  64 

 movement,  38 

Amoebulae,  27 
AmpMslommn  hominis,  598 

 characters  598 

Anaklire,  651 

Anguillnla  stcrcoralis,  354 

Animal   parasites  and  associated 

diseases,  480 
Ankylostomiasis,  220,  681,  585 

 a  progressive  anajmia,  587 

 convalescence,  593 

 Daniels  on  morbid  anatomy, 

590 

 diagnosis,  588 

 from  malaria,  589 

  history,  585 

 its  importance,  585 

 in    all     cases  of 

anaimia,  586 

 loading  to  permanent  degenera- 
tions, 589 

 pathological     anatomy  and 

pathology,  589 

 post-mortem,  590 

 prophylaxis,  593 

 by  guarding  water  supply, 

594 

 rate  of  progress,  588 

 symptoms,  586 

 treatment,  501 

 rreeautions   in  use  of 

thymol,  591 

 with  male  fern,  591 

 with  other  drugs,  592 

 with  thymol,  591 

Ankyluslomnvi  duodenaJe,  259,  267, 

575,  577,  581 

 adult  form,  584 

 embryo,  584 


66o 


Index. 


Ankyloslomiiin  duodenale,  geograpli- 
l  cal  distribution,  5S2 

 male  and  female  char- 
acters, 583 

 nomenclature,  .081 

•   Ova  of,  578 

 parasite,  582 

 habitat,  582 

 •  leproduotion  and  mode 

of  infection,  584 

Anopheles,  30,  31,  122,  144 

 •  claviger,  30 

  Evolution  of   the  crescent 

parasite  in,  24 
Anti  -  choleraic    inoculations  of 

Ferran,  312 
 of   HatTkino  on  himself, 

314 

•  •  oil  lower  ani- 
mals, 312 

■  on  man,  313 

 statistics,  313 

 symptoms,  313 

■  Powell's  results,  314 

Anti-pyrin  in  malaria,  140 
Anti-typhoid  inoculation,  224 
Aperients  in  malaria,  139 
Aphasia,  Malarial,  73,  130 
AphthiE,  Tropical,  353 
ApoiJlexy  from  pernicious  malaria, 
129 

 Heat,  73 

Ardent  fever,  73 
Argas  monhata,  04(3 
 Xiersicus,  645 

 geographical  distribution, 

645 

 habits,  646 

 syniptoiris,  045 

Ascaris  lumhricoidef,  575,  577,  578 

 characters  of  ova,  577 

 common  in  children,  578 

 ■  mode  of  infection,  570 

 symptoms,  579 

■   ■ — -  treatment,  581 

 with  santonin,  581 

AsiTergillus,  634 
Asylum  beriberi,  203 
Atypical  agues,  56 


Jhii:Uhis  coU  commini  is,  324 

 dysenler'un,  324 

 leprae,  437 

 pyocyanens,  334 

 .^finegma,  437 

■  hiherculosin,  437,  438 

 typhosxis,  244 

Bactermin  coli  comnui  ne,  334, 394, 395 

 Toxin  of,  in  dvseii- 

tery,  331 
 dyscnteria;  334 


Bagdad  boil,  476 
BaUmtidium  coli,  394 
Barbiers,  250 

Bastianelli  on  the  staining  reaction 

of  crescents,  15 
Bats,  Dionisi's  discovery  of  malaria 

parasites  in,  29 
Benign    malarial    fever,  Clinical 
forms  of,  70 

 parasites.  Kinds  of,  50 

 quartan  parasite,  51,  86 

 tertian  eliart,  62 

 fever,  63 

 ■  Leucocytes  in,  98 

 flagellated  body,  63 

 infection,  61,  37 

 parasite,  7,  22,  51,  01,  86 

 compared  with  quar- 
tan, 61 

 ■  evolution,  S 

Beriberi,  154,  250 

 a  germ  disease,  264 

 a  place  disease  like  malaria, 

262 

 ajtiology,  261 

 and  alcoholic  neuritis,  267 

 ■          Author's  theory  of,  267 

 cardiac  attacks,  260 

 climatic  conditions,  261 

 Definition  of,  250 

 Diagnosis  of,  271 

 Dropsical  cases  of,  255 

 and  acute  nephritis 

in,  256 

 and  hypersesthcsia 

in,  257 

 Oidema  in,  257 

  Urine  in,  257 

 Dry  variety  of,  261 

 Erroneous  diagnosis  in,  258 

 Theories  of  causation  of, 

266 

 Evidences  of  grave  heart  im- 
plication in,  271 

 Fat  starvation  theory  of,  265 

 generated  by  a  germ  living  in 

surroundings,  264 

 Geographical  distribution  of, 

250 

 germ  a  saprophyte,  267 

  Great  variety  in  degree  oi 

symptoms  of,  257 

 Heart  and  circulation  in,  255 

 .historical,  250 

 hydrops,  261 

 Hyperiesthcsia  in,  272 

 in  asylums,  203 

 Intlu'cnce  of  overcrowding  in, 

262 

 its  uncertain  course,  259 

 Knoo-jerk  in,  272 

 Larval  form  of  272 

 Mixed,  257,  261 

 Modes  of  death  in,  269 


I.VDEX. 


66t 


Beriberi,  Morbid  finatomy  of,  268 

 Mortality  in,  271 

  nitrogen   starvation  theory, 

265 

  Nomenelatnre  and  classifica- 
tion of,  261 

  not  coMinmnieable  from  man 

to  man,  26-t 

 ■  oedema,  27"2 

— —  Other  germs  in,  205 

  paralysis  of  -  the  diaphragm, 

271 

 paraplegic  cases,  252 

 anfesthesia,  252 

 atrophy,  252 

 ■■ —  peripheral  neuritis, 

254 

 symptoms,  253 

•  tenderness,  253 

  Pekelharing   and  Winkler's 

views,  265 
  possibly  caused  by  a  toxin, 

264 

 post-mortem  appearances,  268 

 •  previous  history  of  patients, 

259 

 prognosis,  270 

 progress  of  the  cases,  260 

 serous  effusions,  271 

 sex,  age,  and  occupation,  261 

 sliip,  262 

 toxin,  267 

 treatment  by  bleeding,  274 

 by  removal,  273 

 diet,  273 

 medicinal,  272 

 of  cardiac  cases,  273 

 on  board  ship,  275  - 

 vomiting,  271 

 wet,  261 

Beriberia  atrophica,  261 
Bignami  on  foetal  malaria,  106 
Bilharzia  disease,  540 

 hcematohia,  540,  575 

 -characters  of  ovainbowel, 

547 

 in  bladder,  547 

 extracorporeal  life,  542 

 free  embryo,  542 

 ■  Anatomy  of, 

542 

  changes  of 

shape,  512 

 female,  541 

 life  history,  542 

 male,  540 

 ova,  541,  542 

Bilious  remittent  lover,  53,  71,  72 
 common  in  tropical 

countries,  72 
 symptoms  caused  by  malaria, 

95 

Bicho,  348,  349 
Black  death,  185 


I  Black  fever,  219 
i   pigment,  3S 

 in  lymphocytes,  41 

 spores  of  Ross,  29 

 Grassi's  views,  29 

 water  fever,  78 

Blastophoi'es,  28 

Blood  films.  Stains  for,  34,  45 

 in  malaria,  88 

 preparation  of  film  of  malarial, 

Autlior's  method,  44 

 Macleod's  method, 

45 

Blotting-paper  cells,  48 
Blue-bottle  tly,  Larvie  of,  603 
Boils,  609 

 auto-inoculation,  609 

 cause,  Tor  Ilia  -pijogeni  cn,  609 

■  epidemic,  610 

 pathology,  609 

 treatment,  610 

 abortive,  611 

Bombay  fever,  245 
Boopkilas  boris  (cattle  tick),  4 
Borax-methylene  blue  stain,  45 
Bothriocephalns  latus,  599 

 mansoni,  600,  601 

 ■  habitat,  601 

Brassy  bodies,  malignant  parasite, 
65 

 •   tertian,  68 

Bright's  disease,  111 
Brownian  movement,  43 
Buboes,  185 
Bubonic  plague,  167 

 Abortion  in,  182 

 ■  [etiology,  169 

 —  and  open  wounds,  175 

 and  overcrowding,  175 

 ■  and  pneumonia,  182 

— —  •  and  rats  (Rennie),  177 

 ■  and  trade  routes,  179 

 •  and  wounds,  176 

  from  flies,  176, 

177 

 Atmospheric  tempera- 
tures iUj  178 

 bacterium,  167 

—  buboes,  181 

 Clemow  on  the  marmot, 

178 

 communicated  to  lower 

animals,  176 
 ■    conditions  favouring 

naturally  acquired,  175 

 convalescence,  182,  183 

 conveyed  by  water  or 

food,  176 

 death,  183 

 delinitJioii,  167 

 elevation,  179 

 experiment  on  contagion, 

174  °  ' 
 experimental,  171 


662 


Index. 


Bubonic  plague,  extension  of  epi- 
demics, 179 

— '-  face,  180 

 feeding  experiments,  174 

 •  Hltli,  175 

 •  fleas  of  tlie  newly  dead 

rat,  178 

 follows  trade  routes,  169 

■  gangrenous  patches,  181 

 geograpliical  distribution, 

lt)7 

 geological  constitution  of 

soil,  178  • 

 hcemorrhages,  182 

 history,  167 

 incubation  period,  179 

 ■  influence  of  ago,  sex  and 

occupation,  178 

  inoculability   in  lower 

t         animals,  172 

 in  inan,  171 

 r  ■— — 'insect  bites,  182 

 intensification  and  at- 
tenuation of  virus,  173 

 micro-organism  of  Kita- 

sato,  109 

 organism  associated  with 

streptococcus  and  staphylo- 
coccus, 170 

 pain,  181 

 place  infection,  179 

■  post-mortem  of  guinea- 
pig,  172,  173 

 Pringle  on  rats  anticipat- 
ing, 177 

 prodrpraal  stage,  179 

 pulse,  181 

  pyajmia,  182 

 quarantine,  178 

 rigor,  180 

 Rocher  on  other  animals, 

177 

 secondary  adenitis,  182 

 stage  of  adenitis,  181 

 ■  fever,  180 

 invasion,  ISO 

 symptoms,  179 

 temperature,  ISO 

 typhoid  stupor,  ISO 

 vermin,  175 

 vomiting,  ISl 

 where  found,  170 

 Yersin  on  virulence  of 

virus,  174 


Ciiclioxin,  37 

 aqneuse,  581 

 Malarial,  55,  105 

 Malignant  tertian,  00 

Calaliar  swelling,  501 

 .  Thompstone  on,  5(!1 

Calcutta  fcvor,  245 
Carliol  thionine,  45 


Carbol  fuchsine  stain,  48 
Carbonic  acid  in  malarial  fever,  55 
Caribi,  348 

Cattle  fever,  Texas,  29 
Causeofinterniittency  in  malaria,  52 

 of  reniitteiicy  in  malaria,  52 

C'elli's  experiments  with  malarial 

toxin,  100 
Cerebral  capillaries.  Malaria  I'ig- 

ment  in,  75 

 embolism  malaria,  75 

 pernicious  attacks,  72 

Cestodes,  599 

Ceylon  sore  mouth,  353 

Charcot- Leyden  crystals,  393 

Chart  of  hsemoglobinuric  fever,  SO 

Cheehexia,  CO 

Chigger,  637 

 cocoon,  638 

 distribution,  637 

 eggs,  038 

 habits,  637 

 •  in  hands,  feet,  and  face,  G40 

 in  sole  of  foot,  639 

  larva,  638 

 leading  to  secondary  infection, 

639 

 treatment,  640 

Cholera,  287 

 algid  e  stage,  303,  305 

 ambulatory  cases,  304 

 and  water  supply,  290 

 Broad  Street  well,  291 

 Buchner's  view  on  mixed  in- 
fection, 298 
 comma  bacillus  culture  char- 
acters, 297 

 description,  295 

 discovery  of,  Koch 

on,  294,  298 

 : —  first  cases,  308 

 flagella,  295 

 found  in  everv  case 

of  the  disease,  294,  295 

 growth,  296 

 Haftkine  on,  300 

 injection  of  a  viru- 
lent culture,  307 

 is  it  the  germ  of 

cholera,  297 

 Jablotny  on,  299 

■ —  Kanthack  and  Ste- 
phens on,  309 
 ^  Klein  on  bacterio- 
logical diagnosis,  309,  310 

 Koch  upon  lower 

animals,  299,  307,  309 

 Lewis's  saliva,  298 

 stnins,  290 

 toxin,  807,  308 

  conditions  of  infection  com- 
plex, 293 

 cramps,  302 

 death,  303,  304 


Index. 


663 


Cholera,  delinition,  237 

 diagnosis,  30S 

 from  cholera  nostras,  308 

 from  musliroom  poison- 
ing, 308 

 from  perniciona  mahvrial 

fever,  308 
 from  ptomaine  poisoning, 

308 

 from  trichinosis,  308 

 disease  carried  by  man,  288 

 epidemic  in  Hamburg,  201 

- — ■  ■  South  London,  292 

 European  ejjidemics,  tetiology, 

288 

■         Finkler  -  Prior    bacillus  of 

cliolera  nostras,  298 

 Germ  of,  293 

 early  views,  293 

 history  and  geographical  dis- 
tribution, 287 

 hyperpyrexia,  305 

 intravenous  injection  of  saline 

solution,  317 

 isolation  secures  immunity, 

289 

 .jaundice,  305 

 local  conditions  favouring  its 

presence,  290 

 Macnamara  on,  293 

  morbid  anatomy  and  patli- 

ology,  305 

 mortality,  310 

 onset,  301 

 personal  prophylaxis,  314 

 boiling  of  water,  315 

 Pettenkofer's  views,  299 

 post-mortem,  305 

 muscular  contractions, 

305 

 premonitory  diarrhosa,  301 

 prodromata,  302 

 •  quarantine  a  failure,  310 

 Great  Britain's  system  of, 

311 

 ijicubation  period,  312 

• —  in  good  health,  310 

 in  Indian  religious  fes- 
tivals, 311 

 •  of  Indian  troops,  312 

  — -  Ordinary,  increases  risk, 

311 

 prevention,  310 

 rice  water  stools,  302,  30S 

 relapse,  305 

—  seriuelie,  305 

 sicca,  304 

 stage  of  collajisc,  302 

 of  reaction,  303,  301,  300 

 stools,  302 

 ■  symptoms,  301 

 treatment,  315 

  antiseptic,  310 

   convalescents,  317 


Cholera  treatment,  cramps,  310 

 drugs,  315 

 elimlnative,  316 

 •  stage  of  reaction,  317 

 ■  premonitory  di- 

arrhcea,  315 

 symptomatic  and  expect- 
ant, 310 

 temperature,  302 

 typhoid,  303,  317 

  unequal  diffusion  in  the  "en- 
demic and  epidemic  areas, 
289 

 urine,  304 

 variability  of  the  microbe,  299 

 vibrio,  311 

  virus  contained  in  tlie  de- 
jecta, 293 

 ■  vomiting,  302  - 

 water-borne  disease,  entiii'ing 

^  by  the.stomaeh,  290 

Choler.iic  diarrha!a,  30"4 

 malaria  attack,  70 

Cholerine,  304 

Chylocele,  504,  511 

Chylous  ascites,  504 

 •  diarrhoea,  530 

 ■  dropsy  of  the  tunica  vaginalis 

and  of  the  pei'itoneum,  530 

Chyluria,  504,  510 

  Microscopical    character  of. 

517 

 Physical  characters  of,  617 

Classitication  of  malaria  jiarasites, 
Mannaberg's,  50 

 only  provisional, 

52 

 of  parasites,  Principles  of,  49 

Claviger,  Anoplieh/;,  30 
Climatic  bubo,  050 

 ■  diagnosis,  651 

 ■  geography,  650 

 symptoms,  050 

 ■  treatment,  051 

Clinical  classitication  of  malaria 

parasites,  51 
  differences   between  malaria 

parasites,  50 
 forms  of  benign  malarial  fever, 

70 

 phenomena  of  malarial  fever, 

53 

Coccidia,  3 
Coko,  455,  456 
Colitis,  319 

Comatose  malaria.  Pernicious,  73 
Continued  malarial  fever,  57 
Contrast  staining  with  cosine,  47 
Convulsive  seizures,  malaria,  75 
Corpuscles,  Zone  of  scatlei'cd,  30 

 Zone  of  heaiiccl  up,  30,  39 

Coup  lie  soleil,  234 
Craw-craw,  503 

 lllaria  like  F.  unutiirii'i,  604 


664 


Index. 


Craw-oraw,  incubation,  5G4 

 Nielly  on,  565 

 O'Neil  on  niaria,  564 

 treatment,  565 

Crescent  body,  13,  14,  16 

 ■  Development  of,  15 

 Mannaberg  on  the  evobi- 

tlon  of,  15 

 derived  splieres,  42,  43 

 effects  of  quinine,  60 

 on  exHagellation,  06 

 Female,  15 

 Flagellated    body  formation 

from  the,  10 
 form  of  njalignant  quotidian 

parasite,  67 

 forming  parasite,  63 

 parasites,  luiemoglobin- 

uric  fever,  So 
 infection.    Flagellated  body 

frequent  in,  39 

 Male,  15 

 ■  Malignant  tertian,  68 

 Twin,  15 

 nnatfected  by  drugs,  44 

Crescents,  27,  37,  48,  92 

 Bastianelli    on  tlie  staining 

reaction  of,  15 

 not  a  fever  form,  65 

 time  of  appearance,  65 

Crisis,  68,  69 

Crombie's  classification  of  fevers, 
245 

CuUx,  31,  122 

 and  Aii02Jheles,  points  of  dis- 
tinction, 31 

 ciUaris,  115 

 ova,  larvee,  31 

 liipiens,  30 

Cycloxis  nmdricornis  and  gninea- 
worm,  556 


Delhi  boil,  476 
Dengue,  195 

 etiology,  196 

 along  trade  routes,  195 

 characters  of  the  eruption,  199 

 complications   and  soquelis, 

201 

.  convalescence,  201 

 defervescence,  198 

 definition,  195 

 desquamation,  200 

 diagnosis  ;  relapses,  203 

 difl'ers  from  influenza,  195 

 opistaxis,  198 

 geographical  distribution  and 

mode  of  spread,  195 

 germ,  196 

  incubation  period,  202 

 influences    of  meteorological 

conditions,  196 
 in  high  temperatures,  196 


Dengue,  initial  eruption,  198 

 fever  and  eruption,  197 

 interval,  199 

 morbid  anatomy,  203 

 mortality,  202 

 muscles  atrophy,  201 

 pains,  201,  204 

 pandennc,  195 

 pernicious  form,  203 

i   relapses,  202 

!   rheumatoid  pains,  201 

 roseolar  eruption,  199 

  sudden  rise  and  extension, 

196 

 symptoms,  197 

 terminal  fever  anri  eruption, 

199 

 treatment,  204 

 usually  a  coast  disease,  197 

 variability  of  epidemic  type, 

202 

Dernudobia  cijaniventris,  643 

 noxialis,  643 

Derniatose  pai-asitaire,  505 
Development    of     the  crescent 

body,  15 
Dhobie  itch,  625 

 '  a  trichophyton  infection, 

626,  627 

 an  epiphvtic  skin  disease, 

625 

 definition,  626 

 diagnosis,  627 

 from  Microsporon  furfur, 

626 

 minvtissimum, 

626,  627 

 liarasites,  626 

•  projihylaxis,  628 

 treatment,  627 

Diagnosis  of  bilious  remittent  from 

yellow  fever,  128 
 of  hiemoglobinuric  from  yellow 

fever,  127 
•  of  liver  abscess  from  malaria, 

126,  127 
Diarrhoea  alba,  353 
Dionisi's    discovery  of  malarial 

parasites  in  bats,  29 
Diseases  of  the  skin  caused  by 

'vegetable  parasites,  614 
Distonuim  bnski,  598 

 coiijnnctum,  571 

 characters,  571 

 eggs,  571 

■^^ —  crassum,  575,  598 

 /i«'Hioi(i()il(iii,  540 

 hepalicum,  575 

 heterophjies,  599 

 pulmonale,  567 

 ringcri,  567 

:  Ova  of,  508,  569 

 gineuff,  571,  575 

1  charactere,  571 
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Distomum  sinense,  eggs,  572 

 may  be  fatal,  573 

 ^  pathology,  673 

 westenncDini,  5()7 

Dochmius  diiodenalis,  581 

Dng  fleas,  557 

Drcixt nullum  ranarmn,  4 

Duration  of  the  lit  in  malarinl 

fever,'  55 
Dysentery,  127,  31S,  3S1 

 a  colitis,  330 

  abscess,  395 

 of  livei-,  322 

 absence  of  fever,  320 

 acute  stage,  321 

 .Ttiology,  330 

 Alcohol  in,  340 

 Anicebio,  330 

 and  colitis,  335 

 Anomalous  tyjies  of,  32S 

 Corney'on,  32S 

 Daniels  on,  32S 

 ]iost-morteni,  32S 

 bacteria,  334 

 Catarrhal,  320 

 ■  cause  of  sprue,  324 

 of  liver  abscess,  324 

 Celli  on  Bacterium  coli  cnm- 

iiikne,  334 
 Chronic,  321 

 Author's    treatment  of, 

345 

 Hillier's  treatment  of,  340 

 indigestion,  324 

 lesions  in,  329 

 treatment    by  silver 

nitrate  injections,  345 

 other  methods,  34C 

 ulceration  of  the  gut,  323 

 definition,  318 

 diagnosis,  318 

 Durham's  micrococcus,  335 

 epidemics,  318 

 exaniination  for  bilharzia,  328 

 exciting  causes,  337 

 Gangrenous,  325,  321  ' 

  stools,  321 

 geographical  distribution,  318 

 germ  is  water-borne,  330 

 griping,  320 

 group  of  symptoms,  *32& 

 hiemorrhage,  322 

 healing  process,  328 

 hepatitis.  322 

  history,  320 

 influence  of    ago,    sex,  and 

occupation,  337 

 inspection  of  stools,  338 

 intussusception,  Symptonis  of, 

322 

 like  malaria,  318 

 Liver  in,  320 

 abscess,  absence  of  pyo- 

genetic  bacteria,  335 


Dysentery,  liver  abscess,  Peculiar, 
336 

 pcst-moitem,  320 

 mesenteric  glands,  320 

 ■  microscopical  examination, 

338 

 morbid  anatomy  and  path- 
ology, 324 

 ■  mortality,  323 

 ■  onset,  31!) 

 pathology,  325 

 patliognomonic  symptoms, 

322 

 perforation,  322 

 peritonitis,  322 

 Polypoid  growths  in,  320 

  post-mortem,  326 

  predisposing  causes,  327 

 primary  lesion,  327 

 ,  Theories  of,  327 

 probably  several  diseases,  321 

 prophylaxis,  347 

 rectal  examination,  33S 

 relapse,  325 

 relapsing,  321 

 sequelai  more  dangerous  than 

the  disease,  323 

 significance  of  amteba,  332 

  of  the    concurrence  of 

dysentery    liver  abscess, 

Avucha  coli,  and  absence 

of  pus   bacteria  in  liver 

abscess,  335 
 sometimes  amoeba  cannot  bo 

found,  332 

 sporadic  forms,  323 

 stools,  320 

 subacute,  321 

 symptoms,  319 

 Author's  chissification  of, 

310 

 •  Endless  variety  of,  310 

 tenderness,  322 

 tenesmus,  320 

 thickening,  322 

 tubular  sloughs,  327 

 tyiies  of  cases,  320 

 treatment,  338 

 by  bathing,  347 

 by  ipecacuanha,  341 

 Author's  method, 

341 

 sine  evietiiu'l,  342 

 by  istra,  344 

 by   Japanese    hot  Ijox, 

344 

 by  Miinsoiila  oiahi,  344 

  by  ojiiuin,  341 

 —  by  oflicT  ilrngs,  343 

 by  simaroliii,"3-13 

 method    of  givina, 

343 

  —  cinnanH)n,  344 

 food  and  cloihiug,  C47 
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Dysentery  treatment,  food  in  acute 
dysentery,  339 

 importiiucc  of  rest,  339 

    in  bed,  339 

 ■  of  hepatitis,  34" 

 ■  of  post-dysenteric  con- 
stipation, 346 

•  of  tenesinns,  344 

— ■  relief  of  pain,  344 

 Rliein's  siiecific  reniody, 

343 

 vvith  aperient  sulphates, 

341,  342 

 —  with  bismuth  and  opium, 

343 

 with  calomel,  341 

       in  croupous 

form,  34'2 

—  with  drugs,  340 

  with    malarial  element, 

340 

 with  scorbutic  element, 

340 

 ulceration,  Description  of,  326 

 ■  Location  of,  327 

 Ulcerative,  321 

 stools,  321 

 symptoms,  321 


Eberth's  bacillus,  224 

 saprophyte,  224 

Egyptian  chlorosis,  5S1,  5S5 

El  Becho,  34S 

Elephantiasis  arabum,  481 

 ■  clinical    characters     of  the 

swelling,  521 
 Diminished  liability  to  filaria 

in,  508 

 dressing  of  operation,  527 

 explanation     of   absence  of 

tilaria,  506 

 grajcorum,  414 

 Inflammation   necessary  for, 

607 

 Limited  skin  area  of,  628 

 Lymph  stasis  in,  506 

 macroscopic  anatomy,  522 

-1 —  of  arms,  528 
 of  legs,  522 

 scrotum  and  right  arm,  521 

 treatment,  522 

 of  mamma,  530 

  of  scrotum,  623 

 accompanying  liydro- 

celes,  625 

 diagram,  524 

 ■         importance,  525 

 mortality  from  operation, 

528 

 treatment,  525  . 

 ■ — ■  before  oiieration,  525 

 of  vulva,  529 

 and  mamma;,  528 


Elephantiasis,  operation,  526 

 parts  affected,  620 

 Pathology  of,  505 

 pedunculated  groin,  530 

  Permanent,  522 

 prevalence,  520 

  reasons    for    regarding  as 

filarial,  505  ' 

 recurrent  erysipelatoid  at- 
tacks, 320 

 scrotal  tumour  anatomy,  524 

 Sequence  of  events  in,  50S 

 weight  of  tumours,  523 

Elephantoid  fever,  519 

Empty  zone,  36 

Endemic  ehyluria,  481 

 hajmaturia,  540 

 aitiology,  540 

 cause  of  urinary  calcu- 
lus, 544 

 definition,  540 

 diagnosis,  547 

 •  difficulties,  548 

j  '■  examination  of  urine,  544 

 feiuale  parasite,  diarac- 

ters,  541 

 geogi-aphical  distribii- 

tion,  640 

 history,  540 

 male  parasite,  characters, 

540 

 ovum,  541 

  pathological  anatomy, 

645 

 ■  of  bladder  mu- 
cosa, 545 

 of  bladder  mus- 
cular coats,  546 

  prevention,  649 

 —  in  the   matter  or 

drinking  water,  660 

 prognosis,  54S 

 rectum  involved,  645 

 symptoms,  543 

 treatment,  548 

 •           during  haiinaturia, 

549 

 palliative,  549 

 hismoptysis,  567 

 diagnosis,  570 

 geographical  distribu- 
tion, 567 

 parasite,  570 

 parts  aflect^d,  569 

 pathological  anatomy, 

569 

 prophylaxis,  570 

  sputum,  668 

 symptoms,  567 

 treatment,  570 

Epidemic  drojisy,  276 

 aitiology,  278 

 —  aniuniia,  278 

 and  dropsical  beriberi,  270 
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Epidemic  droijsy,  circulation  and 
respiration,  278 

 ■  delinitioii  and  descrip- 
tion, 270 

 diarrlioBa  and  vomiting, 

277 

 ■  exanthem,  278 

 fever,  277 

   liistory  and  geographical 

description,  27li 

 identification,  278 

 liver,  spleen,  and  kid- 
neys, 278 

 morbid  anatomy,  278 

 nervous  symptoms,  277 

 special  symptoms,  277 

 treatment,  279 

 gangrenous  rectitis,  34S 

 Ackers  on,  318 

  cause,  349 

 geography,  348 

 onset,  348 

 treatment,  349 

 by  Sjngelia 

anthclmlntiea,  349 
Epidemics  of  bubo,  184 
Exflagellation,  Conditions  favour- 
ing and  retarding,  19 

 Marshall  on,  19 

 Eoss  on,  19 


Fiecas,  microscopical  examination 
for  ova,  575 

 diagnosis  of  ova,  57C 

 Technique  of,  576 

Febris  uiidiilans,  200 
Female  crescent,  15 

 gametocytes,  59 

Fever,  Double  continued,  245,  247 

 •          Chart  of,  247 

 ■  diagnosis,  248 

 treatment,  248' 

 Non-malarial  remittent,  240 

 Quinine  in,  240 

 Simple  continued,  245 

Filaria  and  elephantiasis,  482 

 author's  four  species,  481 

 haiicro/U,  481,  482,  490,  500,  502 

 chronic  swelling's  in  groin  and 

scrotum,  512 

 diyliiria,  510 

 and  lymph  varix,  510 

 constitutional  ellects,  518 

 Exciting  causes  of,  518 

  pathology,  510 

 •  recovery  and  relapse,  518 

 •  retention  of  urine,  518 

  symptoms,  510 

 treatment,  518 

 cutaneous  and  deeper  lymjih- 

atic  varices,  513 


Filaria,  Cysts  of  adult,  314 

 Abercronibie's  case, 

514 

 death  of  parents,  505 

 dednitive  host,  499 

 demarqitaii    and  Filaria  n^- 

zardi,  481,  480,  533,  534 

 and  Filaria  macjulhCwsi,  533 

  characters,  533 

 Demonstration  of,   in  blood, 

482 

 of  living,  484 

 ■  technique,  482 

 description  of  em  bryonic  form, 

485 

 disappearance  from  blood,  504 

 disease  originates  in  injury  of 

lymphatics,  502 

 dissection  of  lymphatics,  503 

 ditirna,  481,  480,  532 

 diagnosis   from  Filaria 

nocUtrna,  532 

 relation  to  Filar iahta,  533 

 during  the  day,  489 

 elt'eets  of  obstruction,  503 

 elephantoid  fever,  510 

 embryos,  500,  514 

 •  not  present  in  elephanti- 
asis, 605 

 fang,  488 

 female,  500 

 geograpliical  distribution  and 

prevalence,  482 

 human  delinitive  host,  497 

 in  blood  from  organs,  490 

 of  man,  481 

 in  brain,  491 

 in  chyluria,  481 

  infection  of  man,  497 

 in  lung,  491 

 in  proboscis  of  mosquito,  497 

 in  sections  of  organs,  490 

 intermediary  host,  499 

 loa,  659 

 and  Calabar  swellings,  501 

 characters,  560 

 ■ —  geography,  659 

 intermediate  host  un- 
known, 501 

 in  the  eye,  501 

 long  lived,  660 

 ■  relation  to  Calabar  swell- 
ing, 502 

 resembling  Filaria  noi:- 

turna  and  Filaria  dixirna, 
500 

 tail  of  race,  560 

 treatment,  502 

— r-  \mvi  upon,  495 

 lymph  scrotum,  514,  515 

 •  symptoms,  614 

 treatment,  515 

 lymphangitis  diagnosis,  510 

 and  elephantoid  fever,  510 
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Filaria,  lyniphangitis,  symptoms, 
510 

■  treatment,  511 

 lyinpliatic  trunks  thickened, 

513 

 varix,  504 

 lympliorrliagia,  515 

 Diayalhaesi ,  4S1,  63S 

 Characters  of,  539 

 their  pathological  im- 
portance, 481 

 male,  500 

■  mcdinensis,  551 

 metamorpliosis,  404,  497,  498 

 Bancroft  on,  497 

 ColquhouM  on,  499 

 techniqne,  499 

■  •  'microscopical  examination, 

485 

  morbid  anatomy  and  path- 
ology, 502 

  Mosqnito  intermediate  host 

of,  491 

 nochmia,  20,  21,  122,  480,  481, 

482,  485,  486,  488,  490,  499, 

509,  557 

 anatomy,  487 

 noiuenclatiife,  481 

 not  generally  pathogenetic,  502 

 orchitis,  519,  582 

•  •  treatment,  532 

  ova,  506 

 ozzariU,  481,  486,  534 

 ■  and  Filaria  perstans,  535 

 author's  observations  on 

parental  forms,  536 

 Characters  of,  534 

 •  embryos  like  Filaria  jmr- 

stans,  534 
 parental    form,  Daniels 

on,  535 

 parental  forms,  500,  501 

 perstans,  286,  481,  486,  533,  536 

 and  nnc.tnrna,  537 

 •  characters,  537 

 • — ~  of  embryo,  537 

 embryo  V  sjiot,  537 

 geographical  range,  536 

 like  Filaria  demarqnaii 

and  like  Filaria  ozmrdi, 

537 

 male  and  female,  583 

 parental  form,  537 

 Author's  ob- 

sei'vations  on,  538 

 pathology,  538 

 Structure  of,  488 

 permanent  preparations,  485 

 post  mortem,  490 

 prophylaxis,  532 

 recondiht,  557 

 sangvinis  homiiiis,  481 

 Method  of  staining, 

484 


Filaria  sanguinis  koviinis,  Sheath 

of,  485,  499 
 shown  in  section  of 

mosquito  muscle,  1st  day, 

493 

 shown  in  section  of 

mosquito  muscle,  7tli  day, 

494 

 •  shown  in  section  of 

mosquito  muscle,  12th  day, 
495 

 shown  in  section  of 

mosquito  muscle,  16th  day, 
496 

 synovitis,  519 

 table  of  comparative  dimen- 

,  sions,  535 

 of  geographical  distribu- 
tion, 483 

 tail  spot,  488 

 thoracic  duct,  504 

 types  of  disease,  502 

 V-shaped  patch,  487 

 V  spot,  488 

 varicose  groin  glands,  515 

 volvulus,  563 

FilariiB  sanguinis,  480 

Filarial  abscess,  509 

 Cause  of,  509 

 discrimination,  496 

 diseases,  509 

 ,  Enumeration  of,  509 

 ecdysis,  492 

   artificial  method,  492 

 elephantiasis.  Author  ou  cause 

of,  507,  508 

 mosquito.  Dissection  of,  403 

 periodicity,  488 

 regularity,  Mackenzie  on,  489 

 varicose  groin  glands,  511 

 associated  con- 
ditions, 511 

 diagnosis,  512 

 diagnosis  from 

hernia,  512 

 operation,  513 

 pathological 

anatomy,  512 

 symptoms,  511 

 •  treatment,  513 

Filariasis,  480 

 historv,  480 

Flagella,  li,  12,  17,  20,  21,  ■.'2,  43, 
48,  59 

— -  Breaking  through  of,  18 
Flagellated  body  evolution  from  the 
tertian  parasite,  17 

 from   the  quartan 

parasite,  17 
—  formation  from  the  cres- 
cent, 16 

 bodies,  13,  38,  39,  40,  48 

 Examination  of  blood  for, 

39 
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FlagjlUited   bodies,    freciuent  in 

crescent  infection,  39 
Fra;,'inente(l  Plasmodia,  42 
Franibnesia,  455 

Ganietooyte,  gamete,  42 

 male  hyaline  spheres,  female 

Krannlar  spheres,  27 
Garrapato,  647,  (i4S 
General  disease  of  uudetermiued 

natnre,  250 
Germinal  rods  of  Ross,  2S 
Globi,  440 

Golden  rule  in  tropical  practice,  308 

Goundou,  051 

 symptoms,  052,  653 

Granular  sphere  effects  of  impreg- 
nation, 21. 

Grassi  on  Anopkeks,  22 

Grassi'.s  views  on  malaria,  30 

Gros  nez,  651 

Guinea  worm,  551 

 abscess,  55S 

 anatomy.  Features  of  fe- 
male, 551 

 biological  peculiarities 

explained,  55S 

   ■  cretitied,  558 

 ■  Effects  of  cold  water  on 

parturition  of,  553 

 •  embryo,  Description  of, 

555 

 -in  body  cavity  of 

Cyclops,  556 
 Fedschenko  on  mode  of 

infection,  557 
 geographical  distribution, 

551 

 habits,  522 

 intermediary   host,  556, 

558 

 male,  557 

 nietamorphosis,  557 

 Duration  of,  557  ■ 

 mode  of  infection,  557 

 parasite,  551 

 liremature  death  of  para- 
site, 558 

 Section  of,  553 

 treatment,  558 

 Emily  on,  559 

Hwmculipm  ccylnnka,  MS 
Hsemamcebida,  1,  3,  2).,  51 

  Ross's  classification,  51 

Hjcmatoxylino  and  cosine  stain,  47 
H;cmatnric  fever,  78 
Hiemocytozoa,  l:iS 
Hiemoglobin  infarcts,  84 
Hicmoglobinuria,  Malarial,  85 
Hiemogloiiinuric  fever,  53 

 Jilood  corpuscles  in,  98 

 ■  ■  Calomel  in,  141 

 Causes  of  death  in,  83 


Htemoglobinuric  fever,  crescent- 
forming  parasites,  85 

 •  Employment  of  quinine 

in,  141 

 immunity  in  native  Afric- 
ans, 82 

 kidneys,  84 

 liable  to  recurrence,  80 

 •  •  lirer,  84 

 mixed  Infection  of  para- 
sites, 85 

 parasitology,  84 

 Poikiloeytosis  in,  97 

 precautions,  142 

 recurrent  fe\'er  chart,  81 

 Sambou  on  parasite  of,  85 

 severe  forms,  fj3 

 sujipression  of  urine,  83, 

142 

 symptoms,  82 

 Tannic  acid  in,  141 

 transfusion  of  blood,  142 

 Treatment  of,  by  Qnen- 

nec  with  chloroform,  141 

 with  oxygen,  142 

 with   salicylate  of 

soda,  141 

 ■  urine,  82,  84,  98,  122,  12S 

Ilaimopsis  scmgiusuga,  649 
Hiemosporidia,  3 
Jlalteridium,  4,  5,  22,  24,  29 
Heat  apoplexy,  73,  234 

 asphyxia,  234 

 exhaustion,  229,  230 

 a?.tiology,  230 

 definition,  230 

 symptoms,  23 1, 

 treatment,  231 

 stroke,  229 

 iEtiology,  229,  230 

   Alcohol  in,  242 

 Chevers  on  drunkenness 

in,  230 

 Clothing  in,  242 

 •  Prevention  of,  242 

 Rooms  in,  243 

Helminthiasis,  573 

Helminthoma  elastica,  513 

Henpurge,  055 

Hill  diiirrhcBa,  350 

 iotiology  and  pathology, 

352 

 and  .sprue,  351 

  definition,  350 

 distinctive  features,  351 

 •  geographical  and  seasonal 

distribution,  350 

 stools,  351 

 symptoms,  350 

 treatment,  351,  352 

7; —  Ijy  Crombie,  352 

Hosts,  intermediary,  Filood-eatinf 
arthropodes  as,  614  " 
Hyaline  sphere,  23 
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Indian  sickness,  3-18 

Infantile  biliary  cirrliosis,  410 

 anatomy  and  path- 
ology, 411 

 cause,  410 

 Gibbons  on  path- 
ology, 411 

 pathological  anatomy 

and  pathology,  411 

 •  statistics,  410 

 symptoms,  410 

 treatment,  411 

Infective  grannloniata,  414 

Insolation,  234 

Intermittent  fever,  53,  VO 

Intermittents,  71,  125 

  or  agues,  51 

Intestinal  parasites,  575 

Intracoi'puscular  Plasmodia,  Forms 
of,  38 

Ixodiasis,  644 


Japanese  livor  fever,  acarus,  217 

 iEtiology,  217 

 bronchitis,  210 

 ■  •  complications,  217 

 conjunctivitis,  216 

 definition,  215 

■  eruptions,  216 

•  eschar,  216,  217 

 geographical  and 

seasonal  distribution,  215 

 history,  215 

 mortality,  217 

■  ■  ■  pathological  anat- 
omy, 217 

 symptoms,  215 

 treatment,  218 

Jeuner's  stain,  45 
 eft'octs,  40 


Kakke,  250 
Kala-azar,  215,  210 

 and  Ankiilostomtim  duodeimh, 

220 

■  darkening  of  the  skin,  220 

 death,  221 

 enlargement  of  spleen,  220 

 geograjihical  distribution, 

219 

■  Giles  on,  219,  220 

■  ])ost-mortem,  220 

 Ross's  views,  '221 

Kala-diinkh,  221 

Karyochromatophile  granules,  10 
Koch's  discovery  of   parasite  in 

monkeys,  29 
Krahhen  grnndix,  600 
Kra-kra,  5li3 
ICufn,  047 


Larva;  of  dipterous  insects,  602 

 found  in  stools,  603 

Larval  jilague,  183  - 
Latent  malaria,  120,  138 

 Plasmodia,  121 

Leeches,  648 

 in  the  nostril,  649 

Leontiasis,  426,  434 

Leper  juice,  438 

Lepers,  Early  sterility  of,  447 

Leproniata,  416,  425,  438,  439 

 and  tubercle,  439 

 Characters  of,  426 

 ■  Hansen  on  the  brown  colour 

of,  440 

- — •  microscopical  appearances,  439 
Leprosy,  167,  414 

 a;tiology,  443 

 age,  443 

 alopecia,  424 

 Anaesthesia  in,  433,  441 

 Anaisthetic,  425 

 and  amyloid  disease,  429 

 and  syphilis,  420,  423 

 and  tuberculosis,  420,  439 

 atavisn),  446 

 atrophv,  433 

 Bacillus  of,  416,  419,  436,  437, 

438,  444 

 Characters  of,  437 

 diagnosis  from  tubercle 

bacillus,  437,  444 

 from  smegma  bacil- 
lus, 437 

■  Position  of,  in  lepromata, 

440 

■  Benson  on  infection  by  man, 

448 

 caprice  of  distribution,  418 

— —  climate,  443 

 contagion,  447 

 principal  facts,  447 

 death,  429,  436 

■  definition,  414 

 diagnosis,  441 

 from  lupus,  442 

 from  syphilis,  442 

 from  svringomyelia,  441, 

442 

 died  out  in  England,  415 

 does  not  interfere  with  surgical 

operations,  453 

 duration,  436 

 early  implication  of  nervous 

system,  4^22 
—  effects  of  intercurrent  disease, 

428 

 ■  evolution  in  stages,  420 

 excision  of  solitary  primary 

tubercle,  454 

 facial  atrophies,  433 

 fiesh  tubercles,  42S 

 galloping,  443 

 geographical  distribution,  410 
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Leprosy,  Gerlacli  011  destruction  of 
nerve  terminals,  433 

 glands,  429 

 Iieredity,  445 

 ■  Hansen  on,  446 

 history,  414 

 how  acquired,  445 

 Indian  statistics,  417 

 in  earlier  stages  not  a  striking 

disease,  419 

 in  Isle  of  Pines,  419 

^  in  New  Caledonia,  419,  443 

 in  Sandwich  Islands,  41S,  443 

 in  temperate  countries,  417 

 isolation  of  lepers,  449 

 Leloir  on  sweating  in,  422 

 loss  of  sight,  434 

 Loyalty  Islands,  4)9 

 lymphatic  glands,  441 

 macular  eruption,  423 

 Characters  of,  423 

 Duration  of,  424 

 Seats  of,  425 

 niain-en-griffe,  433,  435  . 

 Mexico,  425,  436 

 natural  and  temporary  ameli- 
oration, 451 

 nerve.  425,  429,  431,  435 

 njacular  stage,  429 

 prodromata,  429 

 neuritis,  432,  43S 

 nodular,  424,  425,  427,  434  <t40 

 fever,  425 

 essential  element,  425 

 onset,  425 

 prodromata,  425 

 situation,  428 

 occupation,  443 

 of  eyes,  428 

—  of  face,  426 

—  of  nerve  trunks,  429 

—  of  nerves,  ulnar  and  others, 

432  ' 

—  of  nervous  system,  430 

—  of  nose,  42S 

—  of  skin,  434 

—  of  testes,  441 

—  other  lesions,  440 

—  ovum  infection,  440 

—  parasites  not  inherited,  446  I 

—  paresis,  420  ! 

—  pathological  anatomy,  431; 

—  perforating  ulcer,  436 

—  Jieriod  of  incubation,  420,  421 
 : —  specific  deposit,  420,  425 

—  pigmentation,  424 

—  prevention,  449  [ 

—  primary  exantheni,  423 

a  macular  stage,  420  ; 

 infection,  420 

•-  prodromata,  420,  421 

—  prognosis,  442 

 of  nerve  cases,  442 

 of  nodular  cases,  442 


[  Leprosy,  recent  introduction,  4IS 

 Rise  of  modern  knowledge  of, 

416  " 

 sequehie,  420 

  sex,  443 

 social  and  hygienic  conditions. 

443  ' 

 Sticker  on  initial  lesion,  421 

 stringent    measures    of  the 

Jliddle  Ages,  415 
 sudden  appearance  of  bullie 

430 

 symptoms,  419 

 terminations,  420 

 thickening  of  nerves,  432 

 treatment,  450 

 by  drugs,  451 

 hy  inoculation  of  crvsine- 

las,  454 

 by  necrotomy,  453 

 hy  nerve  stretching,  453 

 by  thyroidin,  453 

 by  trachcQtomy,  453 

 by  Unna,  452 

 Danielssen  on,  453 

 for  perforating  ulcer,  453 

 lesions,  420 

 of  leprous  neuritis,  453 

 •    nodules    on  the 

cornea,  453 

 with  chaulmoogra  oil,  451 

 with  iodide  of  potassium, 

452 

 with  tuberculin,  452 

 trophic  changes,  432 

 Tuberculous,  425 

 ulcei'ation,  420 

  ulcers,  428,  434 

 vaccination,  450 

 White,  441 

Leucocytes,  34,  93 
Leuoodermia,  441 
Lichen  tropicus,  (i04 
Liver,  Abscess  of,  374 

 adhesions,  392 

 cEtiology,  375 

 Amccla  coH  as  cause  of. 

396,  397 

in    walls  of 

abscess,  393 

 and  alcoholism,  380 

 and  Amnihii:  coH,  393 

 and  dysentery,  386,  391 

 and  empyema,  390 

 ascites,  387 

 Author's  conclusions  on 

causes  of,  380 

 Causes  of  death  in,  SOI 

 characters  of  expector- 

ateil  liver  pus,  390 
 characters  of  pus.  392 

401  '       '  . 

 chronological  relation  to 

dy.sentery,  387 
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Liver,  Abscess  of,  coimiioii  in  Euro- 
peans, 378 

 complexion,  384 

  cough, 385 

 course,  381 

 decubitus,  385 

■  ■  definition,  874 

 diagnosis,  397 

 common  mistakes, 

397 

 from  basic  pneu- 
monia. 397,  398 

 ■  from    liectic  fever, 

398 

 from  leucocytlise- 

mia,  397,  399 

 from  malaria,  398 

 from  otlier  forms  of 

suppuration,  399 

 from  pernicious 

annemia,  399 

 from  scurvy,  397,399 

 from  ulcerative  en- 
docarditis, 398 

 Digestive  organs  in,  385 

 Duration  of,  388 

 encystment,  394 

 explanation  of  absence 

of  pyogenic  micro-organ- 
isms, 394 

 '  Exploring  in,  399,  408 

 Exposure  as  cause  of,  379 

 Fever  in,  383 

 Friction  in,  387 

 Geographical  distribution 

of,  374 

 hepatitis,  391 

 incidence  of  symptoms, 

388 

 influence   of   age  and 

length  of  residence,  380 

 of  malaria,  380 

 local  bulging,  387 

 oedema,  387 

.  morbid  anatomy,  391 

 mortality,  390 

 natives    more  liable  to 

dysentery,  378 

 Number  and  size  of,  392 

 oedema  of  feet,  387 

 Operations  for,  402,  40(5 

 Apparatus  for,  405 

 Author's,  404 

 Godlee's,  402 

 Maclood's,  403 

.  with  no  adhesions, 

402 

 with  pneumo- 
thorax, 403,  40(3 

 organisms  concerned,  381 

 paiTi,  384 

 in  right  shoulder,  385 

_  in  rigl'.t  sliouldcr. 

Cause  of,  335 


I  Liver,  Abscess  of,  pain  in  right 
slioulder.  Character  of,  385 

 types  of,  384 

 l)athology,  395 

 •  autlior's  view,  395 

 Budd's  theory,  396 

— —  Macleod  on  objection 

to  autlior's  view,  39G 

 •  objection  to  author's 

view,  396 

 persistent     fever  after 

operation,  407 

i  physical  signs,  382,  386 

j  jineumonia,  387 

 post-mortem,  376 

 •  predisposing  conditions, 

379 

 prognosis  in  early  opera- 
tions, 409 

 pulmonary  inflammation 

and  abscess,  392 

 Pus  burrowing  of,  387, 

392 

 —  pyogenic  organisms,  393 

 charaQtei's  of,  392 

 question  of  return  to  the 

tropics,  409 

 race  and  sex,  378 

 rare  in  European  women, 

378 

 Eees    on     natives  of 

Nigeria,  378 
 relation    to  dysentery, 

374,  375 

 Macleod,  377 

 statistics,  375 

 rlicumafic-like  paius,  384 

 rigors,  383 

 rupture,  388 

,  into  blood-vessel,  390 

 into  bowel,  390 

 into  lung,  389 

 into  lung,  Symptoms 

of,  389 

 •-  into  pei'icardium,  390 

 into  peritoneum,  390 

 into  pleura,  390 

 into  stomach,  390 

 .  Rendu's  table  of,  389 

 sudden,  308 

 through  skin,  390 

 splenic  enlargement,  386 

 sterile,  Caliiiette  on,  397 

 supplemental  c'uiscs,  380 

 sweating,  384 

 symptoms,  381 

 Varietv  of,  382 

 treatment,  399 

 after  operation,  407 

 by  aspiration,  400 

 by   hepatic  plileb- 

otomy,  Harley  on,  401 
 of  abscess  discliarg- 

ing  through  lung,  40S 
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Liver  abscass,  treatment  of  rinor, 
400 

 of  sepsis,  407 

 when  ruptured  into 

serous  cavity,  409 
 varicosity  "  of  epigastric 

and   Iiifiinorrlioidal  veins 

3S7 

 wasting,  3S4 

Local  diseases  of  uncertain  nature, 
650 

LoefHer's  methylene  bine  stain,  45 
Low  fever,  245,  249 
Liwilia  macellaria,  041 

 in  nostrils,  042 

Lymph  scrotum,  504,  514 
Lymphatic  varix,  4S1,  505,  506 
 pathology,  503 


Jlacrophages,  93 
Madura  foot,  616,  617 
Main-en-gritl'e  (leprosy),  433,  435 
Maladie  de  Carrion,  409 
Slalaria,  a  communicable  disease 
121 

 acclimatisation,  122 

 individual  differences  of 

susceptibility,  123 

—  personal  differences,  122 

 precautions  of  old  resi- 
dents, 122 

 racial  susceptibility,  123 

 ietiology,  113,  121 

 altitude,  116 

 atmosiilieric  temperature, 

115 

 circumstances  favourin" 

infection,  113 

 earth  disturbance,  119 

effects   of  decomposing 
vegetable  matter,  lib 

 of  floods,  117 

 endemic  fluctuations,  115 

 epidemic  fluctuations,  115 

 influence  of  houses  and 

lodging,  lis 
"  of  latitude  and  sea- 
son, 114 

 of  local  conditions, 

114 

 of  moisture,  118 

 of  mosquito,  116 

'  •  pools,  117 

■  of  rainfall,  117 

•  —  of  subsoil  moisture, 

 •  of  trees,  118 

 of  winds  and  atmo- 
spheric difl'usion,  118 

 ■  history  of  llong  Kong,  1 10 

 other   conditions  jieces- 

sary,  HO 

E  R 


M.alaria,  ietiology,  parasite,  113 

 time  of  day  in  relation  to 

infection,  119 

 algide  attack.  Pathology  of,  77 

■  ,  Treatment  of,  140 

 alimentary  canal,  90 

 amblyopia,  74,  75 

 Anarcotiue  in,  143 

 and  haiinoglobinuria,  S5 

 Antipyrin  in,  140 

 Aperients  in,  139 

 aiihasia,  75,  130 

 ,apoplectic-lilie  form,  75 

 Arsenic  in,  142 

 bearing  mosquito,  31 

 bilious  symptoms.  Cause  of,  95 

 black  pigmerit,  109 

 spores,  120 

 blood  of  the  splenic  vein  and 

liver,  93 

 cachexia,  55,  105 

 and  aboi-tion,  106 

 associated  with  functional 

lesion,  lOS 

 ■  with  organic  lesion, 

108 

 cardiac  degeneration,  112 

 ciri-hosis.  Atrophic,  110 

 definition,  105 

 delayed   development  of 

the  body,  106 

 enlargeil  spleen,  105 

 Drink  in,  144 

 Food  in,  144 

 Iisemorrhages,  107,  10.S 

post  -  mortem. 

110 

 hepatic  enlargement,  110 

 liepatitis.  Chronic,  110 

 herpetic  eruptions,  107 

 liypertrophic  cirrliosis, 

110 

 interstitial  affections,  108 

 melanoglossia,  106 

 neuroses,  107 

 patliology,  108 

 pathological  anatomy,  lOS 

 pigmentation,  105 

 poisoning  compared  with 

opium  poisoning,  107 
 jl^ractical  considerations, 

 pulmonary  affections,  lOS 

 siderosis,  110 

 skin  affections,  107 

 symptoms,  105 

  toxin,  108 

-;;  acquired  tolerance, 

100 

 Treatment  of,  143,  144 

 without  fever,  105 

Cause  of  fever  and  periodicity 
I'l,  99 

 of  nephritis,  111 
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Malaria,  cerebral  eniljolisiii,  "5 

 choleraic  attack,  70 

 circuriistances  favouring  clini- 
cal manifestation,  120 

 infection,  113 

 continued  fever,  57 

 convulsive  seizures,  75 

 crescent,  15, 138 

 body  characteristic,  65 

 Mannaberg  on  evolution, 

15 

 Marshall    on  exflagella- 

tion,  in 

 cultivation  of  land,  145 

 of  eucalyptus  globulus, 

14U 

 of  sunflowers,  etc.,  146 

 of  trees  and  plants,  146 

 Daniels  on  relation  to  Briglit's 

disease.  111 
 definition,  1 

 destruction  and  reparation  of 

blood  in  first  attacks  and 

relapses,  89 
 diagnosis  from  cerebro-spinal 

meningitis,  1'2S 

 from  lymphangitis,  128 

 from  Mediterranean  fever, 

128 

 from  other  types  of  parox- 
ysmal fevers,  128 

 from  post-malarial  fever, 

128 

 from  splenic  leucocytha;- 

mia,  128 

.  from  tuberculous  disease, 

12S 

 from  typhoid  fever,  128 

 from  typhoid  fever.  Value 

of  Widal's  test  in,  129 
 from  ulcerative  endocar- 
ditis, 128 

 Diagnostic  signs  of,  125 

 diminished  hairaoglobin  value, 

89 

.  volume  of  blood,  89 

 Disturbance  of  the  soil  in,  140 

 dose  of  quinine,  132 

 double  fever,  57 

 Drainage  in,  145 

 Duncan's  experiments  in  pro- 
phylaxis, 147,  148 

 dysenteric  attack,  77 

 Euchinin  in,  143 

 extravascular  pigment,  93 

 fever.  Anticipating,  57 

 cachexia,  55 

 Clinical  i)henomena  of,  53 

  cold  stage,  64 

 Continued,  67 

 Double,  57 

 febrogenetic  agent,  99 

 lirst  attacks,  70,  122 

 invasion,  113 


Malaria  fever,  free  jjigment,  99 

 general  statements,  70 

 hajmoglobin  solvent,  100 

 hot  stage,  64 

 intermitteucy  explained, 

103 

 intermittent,  100,  133 

 microscopical  examina- 
tion, 09 

 mixed  infection,  57 

 parasite.  Variation  in  life- 
span of,  101 

 "  anticipating,"  101 

 "  postponing,"  101 

— ■  periodicity,  100 

 Influence  of  physio- 
logical rhythm  on,  101 

 pernicious  attacks,  72 

 cerebral,  73 

 algide,  73 

 hyperpyrexia!, 

73 

 postponing,  57 

 premonitory  stage,  53 

 pyi-ogenetic  agent,  100 

 quotidian,  383 

 relapses,  70 

.  relation  of  the  phenomena 

of  the  fit  to  the  stages  of 
the  xiarasite,  57 

 remittent,  57,  102 

 rhythmical  immunity,  102 

 rigor,  101 

 subintrant,  57 

 Terms  employed  in,  56 

 Typhoid  state  in,  71 

 flagellated  body,  138 

 flooding  of  land,  145 

 free  x'arasite,  93 

 pigment,  93 

 gastric  attacks,  76 

 geographical  range,  113 

 gei-m  conveyed  in  water,  114 

 Htematoblasts  in,  99 

 liaMjioglobiu  dissolving  sub- 
stance freed  in  rigor,  97 

 solvent,  100 

 hsenioglobinremia,  95 

 cause  of  ha;moglobinuria, 

96 

 depositofyellow  pigment, 

90 

 how  produced,  96 

 hicmoglobinuria,  85 

 haemolysis,  88,  96,  160 

 hepatic   enlargement,  Treat- 
ment of,  143 
 hepatitis  diagnosis  from  abs- 
cess of  liver.  111 

 immunity  of  ships'  crews,  118 

 rhythmical,  102 

 indications  of  salubrity,  109 

 infection.  Spontaneous  cure  of, 

85 
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ihti  ia,  iiiHiieuise  of  meteorological 
couditions  on  relapse,  1:!0 

 ofa^'e,  121 

 of  occupation,  121 

—  ;  of  sex,  121 

—  inherited  experience,  12-t 

—  inoculation  experiments,  49 

—  iron  and  arsenic  Lii  treatment, 

132 

—  Kidneys  in,  90 

—  Latent,  120,  13S 

—  Lemon  decoction  in,  1-IS 

—  Leneocytes  in,  iiS 

 in  benign  tertians,  US 

 iu  crescent-forming  fever, 

US 

 in  pernicious  attaclcs,  9S 

 in  quartans,  9S 

 mononuclear  in,  9S 

 ■  polynuclear  iu,  US 

—  Liver  in,  90 

—  location  of  dwelling-houses,  145 

—  Lungs  in,  90 

—  Lymphatic  glands  in,  93,  94 

—  Jlaecallum's  discovery,  22 

—  malignant  infection,  50,  C3 
 parasite,  Aniaboid  condi- 
tion of,  04 

 brassy  bodies,  (io 

 characters  in  com- 
mon, 04 

 characters  of  fever, 

06 

 chart,  07 

 ci-escent  body  char- 
acteristic, 05 

 Forms  of,  50 

 geographical  distri- 
bution, 09 

 multiple  infection, 

04 

 pigmented  stage,  05  . 

 pyrexia!  stage,  00 

 quotidian  infection, 

00 

 '  crescent  form, 

07 

 fever,  07 

 pigniented,  50, 

00,  80 

 sporulation,  07 

 un  pigniented, 

50,  51,  CO,  80 

 rigor  stage,  00 

 segmenting  form,  09 

 sjionilating  stage,  05 

 tertian  infection,  51, 

07 

 brassy  body,  08 

 cachexia,  (iU 

 •  crescent,  08 

 crisis-,  08 

  fever,  OS 

~  hot  stage,  68 


Malaria,  malignant  parasite,  tertian 

parasite,  07,  80 

 l  igor,  OS 

 s  p  o  r  u  1  a  t  i  n  g 

body,  OS 
 marrow,  90 

 melanin,  0,  7,  9,  11,  13,  15,  25, 

39,  40,  41,  97,  IDS,  111 

 Methylene  blue  in,  143 

 mixed  infection,  70 

 morbid  anatomy  and  path- 
ology, SS 

 macroscopic,  90 

 microscopic,  90,  125, 

127,  130 

 moribund  free  Plasmodia,  42 

 mosquito,  1,  21,  27,  29,  30,  59, 

113,  115,  110,  lis,  121,  122, 
146,  167 

 CxiUx,  491 

 distinction  between  male 

and  female,  31 

 malaria  theory,  19 

 author's  hypo- 
thesis, 20 

 early  views,  19 

 nets,  147 

 on  ships,  114 

 Study  of,  indispensable, 

121 

 native  experience  to  be  con- 
sulted, 140 

 neuritis  of  Strachan,  258 

 of  tropical  Africa,  00 

 oligocythpenua explanation,  94, 

108 

 on  shipboard,  114 

 orcliitis,  519 

 paralysis,  75 

 parasite  and  associated  fevers, 

49 

 anticipating,  101 

 classillcation,  49 

 Complete  cycle  of,  in  man 

and  birds,  27 
 Dionisi's  discovery  of  in 

bats,  29 

 endogenous  cycle,  27 

 exogenous  cycle,  27 

 extracorporeal  cycle,  10 

 phase,  possibility  of 

another,  2S 

 flagellated  body,  11 

 in  mosquito,  22 

  encysted  or  zygote 

stage,  24 

 sporozoite  or  in- 
fective stage,  26 

 inoculation  oxpeiiments, 

3,  49 

 ■  intracorporeal  cyide,  0 

 Koi-li's  discovery  of  para- 
site in  monkey,  29 
 latent  phase,  9,  103 
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Malaria  parasite,  life-history,  1 

 Mannaberg's  classification 

of,  50 

    Morphological  distinc- 
tions between,  50 

 morphology,  1 

 mosquito  cycle,  10 

    periodicity   effects  of 

physiological  rhythm,  101 

 postponing,  101 

 quartan  (see  QjKU'taii) 

 quotidian  (see  Quotidian) 

 spores,  7 

 structure,  7 

 Table  of  characters  of,  86 

—  tertian  (see  'I'ertiaii) 

 three  phases,  0 

 transference  to  the  human 

host,  27 

 variation  in  life-span  of, 

101 

  periodicity.   Lessons  from 

author's  theory  of,  104 

 in  diagnosis,  100,  120 

 permanent  psychical  disturb- 
ance, 75 

 pernicious  attacks,  algide,  76 

 diagnosis  from  apo- 
plexy, 129 

 from  cholera.129 

 from  croupous 

pneumonia,  130 

 from  dysentery, 

129 

 from  heat  stroke, 

129 

 from  puerperal 

fever,  129 

 microscopical  ex- 
amination, 129 

 phagocytosis  in  spleen,  92 

 jihysiological  depression-  fa- 
vouring, 120 

 pigment,  84,  90 

 compared  with  other  pig- 
ments, 92 

 explanation,  94 

 in  cerebral  capillaries,  75 

 nature  of,  Source  of,  91 

 ochre  or  yellow,  94,  95,  96, 

108,  109,  110 

 Chemical  properties 

of,  95,  111 

 .  not    peculiar  to 

malaria,  94,  95 

  I)lasmodium  (sec  also  Plas- 

inMlium),  122,  510 

 polyoholia,  95 

 post-mortem,  75,  89 

 prophylactic  use  of  methylene 

blue,  148 

 prophylactics,  148 

 precautions,  147 

 pyrogenetic  agent,  100 


Malaria,  quartan  parasite  (see 
Quartan) 

 Quinine  in,  131 

 amblyopia,  133 

 and  arsenic  as  itrophy- 

lactics,  147 

 deafness,  133 

 form  in  which  to  ad- 
minister, 133 

 hypodermic  injections  of 

134 

 in  pregnancy,  133 

 in  i)uerperal  state,  133 

 intravenous  injection  of, 

137 

 milk  as  a  vehicle  for,  134 

 mode  of  action  of,  137 

 jirecautions,  136 

 solubility  and  equivalent 

value  of  salts  of,  135 

 test,  125 

 tetanus,  136 

 toxic  effects,  132 

 ways  of  exhibiting,  131 

 when  and  in  what  doses 

to  give  in  ordinary  cases, 

131 

 urticaria,  133 

 relapses,  113 

 resting  phase,  120 

 rigor,  57,  101 

 hjemoglobin  dissolving 

substance  freed,  97 
 sequela;,  112 

  size  and  shape  of  blood  cor- 
puscles, 97 

 Spleen  in,  90 

 splenic  abscesses,  110 

 enlargement,  109 

 leukajmia,  112 

 tumour  in  district  in- 
dicative of  endemicity,  109 

 liability  to  rui)ture,, 

109 

 to  spontaneous 

rujiture,  110 

 tumours,  localised  haemor- 
rhages, 110 

 spontaneous  recovei-y,  102 

 sudden  delirium,  75 

 syncopal  attack,  77 

 Terms  employed  in,  56 

 tertian  jiai-asilc  (see  Tertian) 

 toxin,  57,  58,  100 

 Celli's  experiments  with, 

100 

 treatment,  131 

 by  Warburg's  tincture, 

137 

 of  bilious  remittent,  138 

 of  dysenteric  attacks,  140 

 of  grave  fever,  138 

 of  hyjierpyrcxia,  139 

 of  splenic  tumour,  143 
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Malaria,  treatment  with  dniss,  142 
 witli   plieiiocul  hydro- 

cliloride,  143 

 Walohereu  expedition,  IIS 

 with  syphilitic  and  tubprcular 

disease,  112 
Male  ganietncyte,  59 
Malta  fever,  206 

 ietiolngy,  210 

 agglutinating  reaction, 

212 

 and  malaria,  209 

 and  sepsis,  209 

 and  typhoid,  207 

 behavionr  of  the  tempera- 
ture, 208 

 Birt  and  Lamb  on  prog- 
nosis, 212 

 detinition,  206 

 diagnosis,  212,  213 

 from  typhoid,  212 

 geographical  distribution, 

206 

  history,  207 

 immunity,  211 

 incubation  period,  210 

 influence  of  age  and  resi- 
dence, 210 

 of  season,  211 

 of  social  conditions, 

211 

 inoculation  of  man,  210 

 of  other  animals,  210 

■  local  causes,  211 

 Minrococcus  melUcnsi.i, 

206,  210,  244 

 not  infectious,  211 

 pains,  20s 

 •  pathological  anatomy  and 

pathology,  209 
 rheumatic-like  affections, 

208 

 sequela;,  mortality  and 

types,  209 

 serum  test,  212 

 spleen,  209 

 symptoms,  207 

 treatment,  213 

 dietetic,  214 

 precautions,  213 

 purges,  213 

 quinine,  213 

 salicylates,  213 

—  -sponging,  213 

Miin  fever,  20 
Mediterranean  fever,  200 
Megaloeyt.es,  .09,  07 
MelHchinkon"  on    the  pliagoeytic 

action  of  lymphocytes,  41 
Microgametes  (nagella),  27 
Miner's  ana!niia,  5S1 
Mixed  leprosy,  43V 
Monilethrix,  037 
Monllia,  (;34 


Mosquito  (see  Malaria) 
Mountain  fever,  469 
Mozambique  ulcer,  607 
Musca  vomiloria,  Larva;  of,  603 
Mycetoma,  014  \ 

 atrophy  of  leg,  618  ' 

 black  variety,  619,  622 

 black  grains,  622 

 Kanthack  on  fungus, 

623 

 Carter  upon,  614,  615 

 classification,  619 

 Cunningham  on  the  endarter- 
itis, 624 

 on  the  fungus,  624 

 definition,  614 

 discharge  from  sinuses,  61S 

 endarteritis  obliterans,  620 

 enlargement  of  foot,  618 

  histology,    pathology,  and 

letiology,  620 

 history  and  geographical  distri- 
bution, 614 

 Kanthack  on  tissue  changes, 

621 

 on  pigment,  621 

 like  actinomyces,  616,  621 

 melanoid  variety,  619 

 microscopical  anatomy,  620 

 mode  of  entrance  of  fungus, 

625 

 morbid  anatomy,  619 

 nocarclia,  622 

 ochroid,  619,  622 

 onset,  616 

 particles  in  discharge,  616 

 pathological    significance  of 

fungus,  624 

 reasons  against  identity,  623 

 in  favour  of  identity,  623 

 red  variety,  619 

 relationship  of  the  white  to 

the  black  variety,  623 

 sinuses,  617 

 symptoms,  616 

 treatment,  625 

 by  amputation,  625 

 vfhite  variety,  619,  620 

 cultivation,  622 

 ray  fungus,  621 

Myiasis,  641 
Myxopods,  27 


Nakra,  218 

Naslia  fever,  21.j,  218 

 aitiology,  218 

 •  Roy  and  Bose  on,  219 

 symptoms,  218 

 treatment,  219 

Nematodes,  575,  597 

Nerve  leprosy,  429 

Nodular  leprosy,  425 

Normal  blood,  Appearance  of,  24 
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Ocliromyia  anthropophaga,  0144 

Oligocytliieinia,  88 

Oriental  sore,  47G 

 aitiology,  478 

 characters  of  ulcer,  477 

 detinitioii,  47G 

 duration,  477 

 geographical  ar.il  seasonal 

distribution,  476 

 histology,  478 

 inoculation  by  Jews  of 

Bagdad,  479 

 Mici'o-Drgaiiisin  of,  by 

Cunningham,  478 

 by  Riehl,  478 

 jiarasite  probably  con- 
veyed by  flies,  479 

 Sanitary  improvements 

iu,  477 

 Situation  of,  478 

 Symptoms  of,  477 

 treatment,  479 

Oriiithodorus  moubata,  646 

 Daniels  on  symptoms,  647 

 Dowson  on  symptoms,  647 

— ■  geography,  648 

 habits,  648 

 Kirk  on  symptoms,  646 

Oroya  Fever,  469 
Ovals,  48 

Oxyitris  vermicularis,  575 


Parangi,  455,  456 

Parasites,  endocorpusoular,  of  lower 
animals,  4 

 of  the  circulatory  and  lymph- 
atic systems,  480 

 of  the  connective  tissue,  551 

 of  the  liver,  576 

 of  the  lungs,  567 

Pempliigus  contagiosus,  611  ■ 

 ffitiology  and  pathology, 

613 

 definition.  All 

■  diagnosis  from  chic'ker.- 

pox,  613 

 from  ringworm,  613 

 geographical  distribution, 

611 

•  inoculation  experiments, 

612 

 like  impetigo  contagiosa, 

612 

.  morbid  process,  612 

 situation,  612 

•  symptoms,  612 

•  treatment,  613 

 leiirosus,  430 

Pencillium,  634 
J'eiUastomnvi  conslrictum.,  573 

 encysted  in  the  liver,  573 

 larval  form,  574 

Perforating  ulcer,  leprous,  436 


Periodicity  of  fever  in  liver  abscess, 
126 

I'eripkmeta  orienlalis,  601 
Pernicious  attiicks.  Clinical  forms 
of,  70 

 Comatose,  73 

Pestis,  167 

 ambulans,  183,  184 

 siderans,  183 

 ■  death,  183 

Phagocytes,  92,  103 
Pliagocytosis,  40 
Piedra,  636 

 distribution,  636 

 microscopically,  636 

 symptoms,  636 

 treatment,  637 

Pigment,  Movements  of,  17,  IS 
Pigmented  body,  38 

 leucocyte,  40 

 source  of  tlie  pigment,  92 

 lymphocytes,  41 

Pigment  dot,  92 
Pinta,  632 

 caused  by  various  fungi,  034 

 definition,  632 

 diagnosis,  634 

 epiphytes,  635 

 geographical  distribution,  632 

 mycelium,  634 

 pathology,  634 

 spores,  634 

 symptoms,  033 

 treatment,  636 

 types  of  disease,  633 

Pirosoma  bigemiiiiim,  4,  20,  85,  614 
Plague,  bacillus  test,  187 

 culture  characters,  171 

 physical  characters,  170 

 brain  in,  185 

 cutaneous  hicmorrhages,  184 

 destruction  of  vermin.  188 

 in  antlctipation,  190 

 diagnosis,  186 

 difl'usion  by  railways,  189 

 disinfection  of  fabrics,  188 

 general  sanitation,  18i) 

 haemorrhages,  185 

 Haffkine's  inoculations,  191 

 immunisation  of  horses,  194 

 of  rabbits,  193 

 in  Africa,  168 

 in  America,  169 

 in  Australia,  109 

- —  in  China,  l(i9 

 in  community,  188 

 in  England,  108 

 in  India,  168 

 lusiiection  of  the  dead,  189 

 killing  of  bacilli,  18S 

 Lustig's  injections,  192 

 Iciither  gloves,  191 

 mortality,  1S4 

 of  Justinian,  168 
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Plague,  ])nt,liolngi<-al  anatomy  and 
patlioUigy,  1S4 

 post  -  mortem  muscular  con- 
tractions, 185 

 kidneys,  1S5 

 liver,  185 

 lymphatics,  186 

  spleen,  185 

 prophylaxis,  187 

 •  personal,  190 

 quarantine,  187 

 for  convalescents,  187 

 from  an  infected  ]ilace,  187 

 segregation  of  "contacts,"  ISO 

 of  "susi)ectH,"  180 

 serum  therapy,  103 

 treatment,  192 

 of  the  dead,  ISS 

 wounds,  100 

Plasmodium  as  a  means  of  diag- 
nosis, 43 

 malarial,  1,  2 

 histology,  3 

 zoological  affinities,  3 

Pneumonic  plague,  183 

 dangerous,  183 

 symptoms,  1S3 

Ponos,  412 

 complications,  412 

 fever,  412 

 like  infantile  biliary  cirrhosis, 

412 

 onset,  412 

  pathological    anatomy  and 

pathology,  413 

 posl-  iiorteni,  413 

 symptoms,  412 

 treatment,  413 

Preparation    of  film  of  malarial 

lilood,  Author's  method,  45 
        Macleod's 

method,  45 
Prickly  lieat,  604 

 eruption,  fi05 

 Pearsc  on,  (i04 

 treatment,  (i05 

Primitive  bodies  of  Plehn,  10 
Proteosoma,  4,  5,  21,  22,  27,  29,  31, 

Prf)tcns,  333 
Protozoa,  10,  324 

 in  liver  pus,  394 

Psilosis,  353 

 lingua-,  353 

I'lihr,  irrUans,  (J38 

 peuetrana,  (137 

PyiCMMC  abscess,  395 


Quartan  ague,  50,  50 

 cliart,  1)1 

 infection,  37 

 parasite.  Absence  of,  in  Cal- 
cutta, 1)0 


Quartan     paiasite,     common  in 

Madras,  (iO 

 in  Sierra  Leone,  60 

 compared  with  tertian,  59 

 daisy  form,  59 

 Degeneration  of,  59 

 fever,  (iO 

 in  England,  60 

 in  Eui'ope,  60 

 geographical  distribution, 

60 

 spheres,  59 

 sporocyte,  59 

Quartana  duplex,  52 

 triplex,  52 

Quinine  amlilyopia,  74 

 diagnosis  from  malarial, 

74 

 Bearing  of,  on  microscopical 

diagr.osis,  44 
Quotidian  ague,  56 

 tlagellated  form,  59 

 infection,  58 

 parasite,  58 

 pigmented,  58 

 unpigmentod,  58 

 periodicity,  Value  of,  120 

 pigment  granules,  50 

 spores,  58 

 sporulating  parasite,  58 


Recurrent    hremoglobinuric  fever 

chart,  81 
Relapses,  184 
Remittent  fever,  226 
Remittents,  51,  70,  71,  125 
Residual  bodies,  28 
lihahdonema,  intestinnlc,  354,  594 

 filariform  larva,  590  . 

 geographical  distribution, 

596 

 rhabditic  forms,  597 

 treatment,  597 

Rhabdonemiasis,  594 

ijiiccjilidliis  sunguinetis,  644 
Rigor  stage,  39,  53,  63,  69 
Ringer,  excretion  of  urea  in  malarial 
fever,  55 

Ronianowsky's  staim'ng  method,  45, 
48 

Rosette  body,  27,  38,  39 

Ross,  discoveries  in  malaria,  21 

 on  ex-t!ag.ellation,  19 


Sand  fleas,  037 
Screwworni,  041 

 characters,  042 

 eggs,  C41 

 habits,  641 

 tn^atmeid.,  643 

Seriousness  of  malarial  attacks,  78 
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Serpigiuous  ulceration  of  the  geni- 
tals, 471 

Sliima  imislii,  215 

Ship  beriberi,  202 

 malaria,  114 

Siiigle-laver  zone,  36,  38 

Siriasis,  229,  234 

 letlology,  235 

 cause  of  death,  23fi 

 convalescence,  23!) 

 definition,  234 

 diagnosis,  240 

 from  malaria,  240 

 from  pontine  haainorrhage, 

240 

 geographical  distribution,  234 

 ■  high  fever,  230  • 

 hyperpyrexia,  241 

 morbid  anatomy,  239 

 mortality,  239 

 nervous  distribution,  239 

 nomenclature,  234 

 pathology,  240 

 post  mortem,  239 

 prodroniata,  237 

 Sanibon  on,  236 

 symjitoms,  237  ' 

 theories  of  solar  heat,  236 

 treatment,  240 

 Wood  on  symptoms,  237 

Skin  diseases,  604 

 caused  by  animals,  037 

 by  bacteria,  606 

 non-specific,  604 

Sleeping  sickness  of  the  Congo,  280 

 setiology,  285 

 and  beriberi,  286 

 and  Filaria  Persians,  280 

 convulsions,  282 

 definition,  280 

 diagnosis,  286 

 duration,  284 

 enlargement  of  the  lym- 

lihatios,  284 
 geographical  disti'ibution, 

280,  281 

 increasing  somnolence, 

282 

 intensely  itchy  papulo- 
vesicular eruption,  284 

 Mott  on  pathology,  285 

 onset,  281 

 pathological  anatomy, 

284 

 symptoms,  281 

 ■ — —    transverse   section  of 

vessel,  285 

.  treatment,  280 

■  wasting,  282 

Spent  pigments,  48 
Spcrmopliiiii.i  giittatus,  290 
Spheres,  16,  37,  40,  48 

 Hyaline  granular,  17 

Spleen  in  malarial  fever,  55 


Spores,  103 
Sporozoa,  1,  3 
Sporozoites,  26,  27,  29 
Sp(irulating  body,  57 
Spring  tertian,  01 
Sprue,  353 

 a  chronic  entero  colitis,  354 

 Eetiology,  354 

 author's  view  of  pathology,  302 

 and  Amniha  coli,  364 

 and  I'hahdonema  intestinale, 

354 

  clothing  and  general  manage- 
ment, 307 

 deal  li,  358 

 definition,  353 

 diagnosis,  362 

 from  syphilis,  302 

 diarrhoea,  357 

 acute,  357 

 chronic,  357 

 drugs,  367 

 Begg  on  santonin,  368 

 carbonate  of  lime,  308 

 for  painful  mouth,  368 

 dyspepsia,  356 

 gastric  cases,  359 

 geographical  distribution,  353 

  history,  course  and  termina- 
tion, 357 

  hy])eractivity    of  digestive 

glands,  361 

 incomplete,  359 

 intestinal  atrophy,  359 

 cases,  359 

 latency,  354 

 like  syphilis,  354 

 mesenteric  glands,  3G1 

 morbid  anatomy,  360 

 mouth  lesions,  355 

 nomenclature,  353 

 pathology,  361 

 post-mortem,  300 

 chronic  catarrhal 

changes,  362 
 of  alimentary  canal, 

360 

 of  pancreas,  360 

 prognosis,  302 

 protopathic,  357 

 secoiulary  to  acute  cntero  - 

colitis,  358 

 to  dysentery,  358 

 sections  of  bowel,  3C0 

 stools,  357 

 symptoms,  355 

 of  typical  case,  355 

 Three  jirincipal,  355 

 variability,  355 

 tendency  to  relapse,  353 

 termination,  353 

 tongue,  355,  356 

 treatment,  362 

 by  milk  cure,  363 
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Sprue,  treatment  by  nutrient  cuc- 
mala  anil  suppositories,  Stili 

 by  Salisbury  cure,  3li8 

 by  Salisbury  cure,  Dura- 
tion of,  3l5(i 

 clothing,  363 

 Duration  of,  364 

 early  and  thorough,  36-2 

 Effects  of,  363 

 in  beil,  363 

 of  inadequate  assimila- 
tion, 365 

 of  persisting  symptoms, 

364 

 of  relapses,  364 

 other  ways  of  giving  millc, 

365 

 ■  with    meat    and  warm 

water,  366 
 witli    me.it    juice  and 

underdone  meat,  365 

 types,  357 

 vomiting,  357 

 when  to  send  the  patient  to 

Europe,  367 

 without  diarrhaa,  359 

Spruvv,  353 

Stained  tertian  rosettes,  47 
Staining  of  malarial  blond,  44 

 the  flagellated  body,  47 

Stains  for  blood  Minis,  45 
Slaphijlococcus,  395 

 alhus,  324 

 aureus,  324 

State  of  Chinese  cities,  222 
Sterile  bodies,  42 
Streptococci  in  dysentery,  334 
Slreptncoccux,  3!t5 
SIreptothrix  mndiirri;,  622 
Strongijliis  suhtilis,  597 

  eggs,  507 

Successful  microscopical  prepara- 
tion, Chai'acters  of,  36 
Sun  stroke,  23 1 

 traumatism,  230,  232 

 morbid  anatomy,  233 

 pathogenesis,  233 

 seqnelfe,  233 

 sudden  death,  232 

 treatment,  233 

—  types  of  cases,  232 

Syncopal  heat  stroke,  231 
Syphilis  <^nd  leprosy,  442 
Syringo-myelia,  441,  442 


Trniiiii  ilnvaiMa,  (101 

 echinncoamH,  590 

 mrulagaiicri.riensi'!,  600,  601 

 intermediate   host,  the 

cockroach,  601 

 murina,  600 

  nana,  600 

— =^  cysticercus,  600 


Tasiiia  )uiHa,  geographical  distribu- 
tion, 600 

 Grassi  on  intermediate 

liost,  600 

 ova,  600 

 saqiuata,  599 

 soliu  III,  599 

Tampan,  647 

Temperature  of  malarial  fever,  53,  54 

Tertian  ague,  50,  56 

 -and  quartan  ijarasites  period- 
icity, A'alne  of,  126 

 parasite,  hypertropliy  of  cor- 
puscles, 62 

 pigment,  62,  63 

  rosette,  63 

 segmentation,  63 

 ■  spores,  63 

 sporocyte,  63 

  stained,  46 

Tertiana  duplex,  52 

Texas  cattle  fever,  4,29,  644 

Thayer's  observations  on  Plasmo- 
dium, 43 

Thermic  fever,  234 

Tick  fever,  647 

Tinea  iinbricata,  02S 

 Baker  on  distribution,  629 

 ■  cause    a  lepidopliyton, 

628,  631 

 trichophyton,  628, 

631 

— '■  •  definition,  628 

 diagnosis,  631 

 fungus,  630 

 i  geographical  distribution, 

629 

 15rophylaxis,  631 

 symptoms,  629  ■ 

 treatment,  631 

Toxin  of  Plasmodium  malarire,  56 
Travelling  vermicula,  22,  24 
Treatment  of  bilious  remittent,  138 

 of  hajmoglobinuric  fever,  140 

 ■        Bastianelli's 

rules,  141 
 •          Koch's  experi- 
ence, 140 
Trematodes,  598 

Tricliocepludus  dispar,  259,  267,  575, 
577,  578 

 characters  of  ova,  575 

 ova,  575,  578 

Trichomycosis  nodosa,  ()37 
Trichorexis  nodosa,  637 
Tropical  abscess,  395 

 diarrhoea,  352 

 liver,  369 

 and  hepatitis,  370,  373 

 associated  with  dysentery 

373 

 Carlsbad  treatment,  373 

 causes,  369 

 chronic,  372 
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Tropical  liver,  diet,  372 

 First  stage  of,  870 

 in  Europeans,  3i5!) 

 Second  stage  of,  370 

 treatment,  s7l 

 sloughing  pliagediuna,  000 

 ietiology,  007 

 delinition,  000 

 geographical  distri- 
bution, 000 

 syniiitoms,  007 

 trealiiicnt,  OOS 

 typhoid,  "21 5 

Trypanosoma,  138 
Tunnel  disease,  581 
Tuiitun,  581 
Twin  crescents,  15 
Tyi)es  of  crescent  body,  li 

 of  Plasmodia,  4!) 

Tyiiho-malarial    fever,    120,  215, 
225 

 clinical  diagnosis,  227 

 diagnosis,  227 

 dormant  malaria,  220 

 meaning  of  term,  225 

 Microscope  in,  227 

 not  specitic,  225 

 prognosis  and  man- 
agement, 228 

 Quinine  in,  129,  220 

 •  Serum  test  in,  227 

 symptoms,  220 

 types  of  cases,  227 

Typhoid  fever  in  the  tropics,  221 

 aitiology,  222 

 and  malaria,  222 

 ai'tilicial  immu- 
nisation, 224 
 artificial  immu- 
nisation, statistics,  225 
 •  geographical  dis- 
tribution, 223 
 native  immu- 
nity, 223 


Ulcerating     granuloma    of  the 

pudenda,  471 

 Advance  of,  471 

 retiology,  474 

 age  and  sex,  471 

 diagnosis,  474 

 ■   from  malignant 

ulcers,  474 
 •  syphilitic  ulcers, 

474 

 geographical  distribution, 

471 

 histology,  473 

 in  male  and  female,  472,473 

 onset,  471 

 symptoms,  471 

 treatment,  475 


Ulcerating  granuloma  of  tlie  pu- 
denda, treatment  by 
Conyers,  475 

Unclassed  fevers  of  the  tropics,  244 

Urea  in  malarial  fever,  55  • 

Urethral  fever,  1 28 

 from  lynipliangitis,  128 

 Mediterranean  fever, 

128 

 -— :  post-malarial  fever, 

128 

 tuberculous  disease, 

128 

Urine  in  ague,  55 


Vacuoles,  42 

 •  distinguished  from  Plas- 
modia, 3!» 

Varicose  groin  glands,  504 

Verruga,  404 

  peruana,  408 

 eruption,  508 

 geographical  distribution, 

408,  409 

 in  domestic  animals,  409 

 initial  fever,  408 

 like  malaria,  408 

 like  yaws,  408 

 spontaneous  hiemorrhage, 

408 

.  treatment,  470 

 tumours  of  mucous  sur- 
faces, 409 
Veneo-salivary  gland,  20,  27 
Ver  du  Cayor,  044 

 larvae,  644 

■  macaque,  043 

 eggs,  043 

 larva,  043 

Vitiligo,  441 


Washernnm's  itch,  025 
Widal's  serum  test,  228 


Yaw,  the,  457 

 characteristics  of  typical,  457 

 Involution  of,  400 

 NichoUs  on,  457 

 not  sensitive,  400 

Yaws,  455,  457,  458 

 ietiology,  404 

 age,  sex,  occupation,  race,  404 

 and  lupus  \  ulgaris,  403 

  Charlonis  on  tirst  lesion,  456 

 concurrent  syphilis,  402 

 contagion  and  heredity,  464 

 contrast  with  syphilis,  405 

  delinition,  456 

 diagnosis,  405 

 distribution,  401 
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Yiiws  (luiaLioii  and  rccnnouci!,  -JLil 

 eriiplioM,  457 

 evolution  of  Uivge  yaws,  45!) 

 ■  foot,  4li0 

 general  liealtli,  lii2 

 geographical  distribution,  455 

 ineubatioii,  4oij 

 initial  fever,  450 

 local  treatment,  4(37 

  morbid  anatomy  and  patli- 

ology,  405 

 niDrtality,  403 

 Xieholls  on,  456,  457 

 nomenclature  of  West  Indian, 

  461 

 onychia,  460 

 Paulet  on  (irst  lesion,  456 

 persistent,  402 

 prevalence  in  Fiji,  455 

 prnpliylaxis,  466 

 question  of  |iriniary  soro,  403 

 sequela;,  462 

  relationship  to  syphilis,  402, 

465 

 stage  of  furfuraceous  desqua- 
mation, 457 

 symptoms,  450 

 treatment,  460 

 with  drugs,  407 

 tumours  on  the  skin,  405 

  ulceration,  400 

Yellow  fever,  149 

  a  place  disease,  152 

 a  ship  disease,  151 

 retiology,  150 

 Bacillus  icteroiiles,  156 

 black  vomit,  159 

 cases    in     France  and 

England,  149 

 causes  of  endemicity,  153 

 clump  reaction,  162 

 conditions  of  soil  re- 
quired, 157 

 convalescence,  159 

 dampness  favours,  151 

 ■  doatli,  159 

 definition,  149 

 diagnosis,  102 

 from  bilious  remit- 
tent, 162 

 from  luemoglobinuric 

fever,  162 

 offects  of  latitude,  153 

 eruptions,  158 

 follows  the  line  of  com- 

muidcation,  151 

 frost  stops  epidemic,  151 

 geograpldcal  distribution, 

149 

 Hunts,  Reasons  for, 

loO 

 gcnn,  154 

 ■  Hur.lllus  icMroidcs  of 

Sanarclli,  154,  150 


Yellow  fever  germ,  clump  reaction, 
15'j,  162 

 Ci'ijptococcus  zaiilho- 

gciiictis  of  Freire,  154 

 cultures,  155 

 injected    into  ani- 
mals, 155 

 into  men,  155 

 stained,  lj5 

 Sternberg  on,  154 

—  Tctrageii  us/ehrisjla  va 

of  Finlay,  154 

 germs  portable  in  I'omites 

and  merchandise,  152 

 r  e  ( [  u  i  r  e  i  n  t  e  r  m  e  - 

diary  nidus,  150 

 hiBUiorrhage,  159 

 icterus  of  the  sclera^,  158 

 immunity    acquired  by 

prolonged  residence  or 
previous  attack,  153 

 incubation  ])eriod,  153 

 intluenee  of  atmospheric 

temperature,  150 

 initial  fever,  156 

 in  tlie  intemperate,  160 

 man-of-war  disinfection, 

105 

 pathological  anatomy,  161 

 blood,  161 

  brain,  161 

 intestines,  101 

 kidneys,  162 

 liver,  102 

 of  skin,  101 

 stomach,  101 

 period  of  calm,  150,  157, 

159 

 of  reaction,  150 

 post-mortem,  155,  159 

 prevention  of  the  spread 

to  the  East,  100 
 prognosis  and  mortality, 

160 

 prophylaxis,  164 

 by  sanitation,  105 

 race  as  influencing  sus- 
ceptibility, 153 

 relapse,  100 

 rigor,  156 

    Sanarelli  on  immunisa- 
tion, 155 

 Sanarelli's  S(!rum,  160 

 •  secondary  fever,  160 

 ship  disinfection,  105 

 •  sometimes  epidendc,  152 

 st;ige  of  deprcission,  158 

 reaction,  159 

•  Sternbm'g  on  the  temper- 
ature, 100 

 sym))toms,  156 

 termination,  100 

 treatment,  lli2 

 •  by  feeding,  103 
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Yellow  icvur,  ti'eatment  by  nutrient 
eneniata,  1(34 

 by  stimulants,  1(53 

•  of  returning  appetite, 

164 

 ■  of  vomiting,  103 

 Sternberg's,  1C4 

     with  antipyretics, 

103 

 with  baths,  103 

 urea,  IflS 

 urine,  158 

 usually  a  sea-ooast  dis- 
ease, 151 


Yellow  fever  virus  latent,  154 

Zone  of  free  haemoglobin.  37 

 Diagnostic  value 

of,  40 

 heaped-up  cori)useles,  36, 

39 

 rouleaux,  37,  39 

 scattered  corpuscles,  30 

Zygote,  28 

  stage,   Growth   and  changes 

during,  25 
Zygotoblasts,  28 
Zygotomeres,  28 
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